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Introduction 
With the advent of globalization, there is a stiff competition in the field of 
manufacturing to gain and sustain the competitive advantage. There is also an extensive 
drive to bring in those manufacturing practices that get better productivity out of 
existing facilities. 
After the successful emergence of Japan as a leading low cost, high quality producer of 
manufactured goods and as a formidable competitor to the western industrialized 
nations, a lot of research effort has been devoted to study the causative factors 
underlying their success. Many organizations are trying to incorporate Japanese 
management techniques to achieve better quality at reduced cost and gain competitive 
advantage. The contribution of the Japanese management methods has been to 
demonstrate that higher quality of the products can be obtained without increasing 
costs. 
Developments in the international and in Indian industrial climates have motivated the 
study of JMPs. In many ways India is an ideal subject for an examination of the 
transferability of the managerial expertise from Japan. One of the main objectives of the 
Indian government was to industrialize and modernize our economy and to achieve this; 
Indian firms have been encouraged to enter into collaborative agreement /joint ventures 
with firms in other advanced countries. 
Based on the merits of the JMPs, many organizations in other countries have adopted 
Japanese Management techniques, which have since multiplied all over the world. The 
global competition has also made it mandatory for all Indian manufacturing 
organizations to start delivering top quality products at competitive prices. In light of 
the above, it is important that Indian managers learn from Japanese manufacturing and 
management techniques and adapt them to suit Indian conditions to compete in the 
international markets based on quality, cost and delivery. 
The current study attempts to analyze the benefits and issues pertaining to the 
adaptation of the Japanese Management practices by Indian companies in various 
sectors of manufacturing. 
LITERATURE REVIEW 
In the literature reviewed for this study, a number of important issues have been dealt 
with. Description and analysis of each of the eleven JMPs are covered in detail. The 
characteristic features and working of each of the JMPs is explained. The core issues 
that are important for the successful implementation of JMPs are highlighted. 
The literature review also covers the implementation and use of JMPs in countries other 
than Japan. It studies the factors that led to the success of JMPs outside their home 
ground. This knowledge lends itself to the most effective use of JMPs in different 
cultures. 
JAPANESE MANAGEMENT PRACTICES (JMPS) 
A brief synopsis of the most prevalent JMPs is presented below. 
Kaizen 
Kaizen is a system that involves every employee - from the highest management right 
to the cleaning crew. Everyone is encouraged to come up with small improvement 
suggestions on a regular basis. This is not an armual, or monthly activity, but continuous 
in its approach. 
Kaizen involves setting standards and then continually improving those standards. To 
support the higher standards Kaizen also involves providing the training, materials and 
supervision that is required for the employees to achieve the higher standards and 
maintain their ability to meet those standards on an on-going basis. These continual 
small improvements add up to major benefits. They result in improved productivity, 
improved quality, better safety, faster delivery, lower costs, and greater customer 
satisfaction. On top of these benefits to the company, employees working in Kaizen-
based companies generally find work to be easier and more enjoyable - resulting in 
higher employee morale and job satisfaction, with lower turnover. 
5S 
The 5S Philosophy focuses on effective work place organization and standardized work 
procedures. 5S simplifies your work environment, reduces waste and non-value activity 
while improving quality, efficiency and safety. The 5 S are: Sort (Seiri), Set In Order 
(Seiton), Shine (Seiso), Standardize (Seiketsu), Sustain (Shitsuke). 
Kanban 
Bernstein (1984: 48) identifies the Kanban process as "a highly efficient and effective 
factory production system," which has developed into an optimum-manufacturing 
enviroimient leading to global competitiveness. 
The Japanese Kanban process involves more than fine tuning production and supplier 
scheduling systems, where inventories are minimized by supplying these when needed 
in production, and work in progress in closely monitored. It also encourages Industrial 
Re-engineering, such as a 'module and cellular production' system, and, Japanese 
human resources management, where team members are responsible for specific work 
elements and employees are encouraged to effectively participate in continuously 
improving Kanban processes within the Kaizen concept. The essence of the Kanban 
concept is that a supplier or the warehouse should only deliver components to the 
production line as and when they are needed, so that there is no storage in the 
production area. 
Just in Time (JIT) 
Just In Time is a management philosophy that strives to eliminate sources of 
manufacturing waste by producing the right part in the right place at the right time. 
Waste results from any activity that adds cost without adding value. JIT should improve 
profits and return on investment by reducing inventory levels, reducing variability, 
improving product quality, reducing production and delivery lead times, and reducing 
other costs. In a JIT system, underutilized (excess) capacity is used instead of buffer 
inventories to hedge against problems that may arise. JIT applies primarily to repetitive 
manufacturing. 
Quality Circles (QC) 
This is a management tool that has many benefits for various work environments. 
Quality circles are found to be useful because the members of the team are from the 
same workplace and face similar problems. Some examples of those benefits are control 
and improvement of quality, more effective company communication, using employee 
problem solving capabilities, and more job involvement. In order to have company-
wide impact for the quality circle movement, there should be a steering committee at 
the apex level with the nomination of a senior management person as the coordinator. 
Total Productive Maintenance (TPM) 
The goal of the TPM program is to markedly increase production and, at the same time, 
increase employee morale and job satisfaction. TPM brings maintenance into focus as a 
necessary and vitally important part of the business. Down time for maintenance is 
scheduled as a part of the manufacturing day and, in some cases, as an integral part of 
the manufacturing process. The goal is to hold emergency and unscheduled 
maintenance to a minimum. 
Single Minute Exchange of Dies (SMED) 
Single Minute Exchange of Dies (SMED) is the approach to reduce output and quality 
losses due to changeovers. The method has been developed in Japan by Shigeo Shingo. 
Shigeo developed a method to analyze the changeover process, enabling local personnel 
to find out themselves why the change over took so long, and how this time can be 
reduced. In many cases, change over and setup times can be reduced to less then ten 
minutes, so the change over time can be expressed with one single digit, and is therefore 
called "Single Minute Exchange of Dies." 
Poka-Yoke 
Mistake-Proofing a product's design and its manufacturing process is a key element of 
Design For Manufacturability / Assembly. The Japanese concept of Poka-Yoke 
(mistake-proofing) is oriented to finding and correcting problems as close to the source 
as possible as finding and correcting defects caused by errors costs more and more as a 
product or item flows through a. process. 
Zero defects (ZD) 
Zero defect method endorses continuous improvement. This is the never-ending effort 
to totally eliminate all forms of waste (the Japanese call it "muda"), including reworks, 
yield losses, unproductive time, over-design, inventory, idle facilities and safety 
accidents. 
The Zero Defect concepts are based on a theoretical ideal scenario. However, by using 
the following principles, quality improvements can be made. 
1. There is no tolerance for errors within the system. 
2. The goal of all processes is to avoid defects in the products or services. 
3. 100 percent inspections done at the source instead of sample inspections 
4. Immediate feedback from successive quality checks and self checks 
Work Improvement Teams (WIT) 
Work Improvement Teams are formed to focus on improving the work processes in an 
Organization. 
There are multiple reasons an organization will choose to implement WITs, anything 
from improving quality of products, processes, systems, etc. For instance, if the purpose 
behind the implementation is primarily quality improvement, employees are told about 
the need for improving processes and eliminating waste. Also communications to the 
employees contain an explanation of the company's quality expectations and current 
level of performance with respect to those expectations. 
Cellular Manufacturing 
Cellular Manufacturing and work-cells are at the heart of Lean Manufacturing. Their 
benefits are many and varied. They increase productivity and quality. Cells simplify 
material flow, management and even accounting systems. Cellular Manufacturing 
seems simple. Proper functioning depends on subtle interactions of people and 
equipment. Each element must fit with the others in a smoothly functioning, self-
regulating and self-improving operation. 
CHARACTERISTIC FEATURES OF JAPANESE MANAGEMENT 
PRACTICES 
The Japanese achieve the present level of manufacturing excellence by mostly doing 
simple things - but doing them very well and with continuous improvement. Some of 
the highlights are given below: 
• Proactivity 
• Creating a Clean, Orderly Workplace 
• Minimal Inventory 
• Perseverance 
• Quality Culture 
APPLICATION OF JAPANESE MANAGEMENT PRACTICES IN DIFFERENT 
COUNTRIES 
An important part of understanding the global applicability of the JMPs, is the detailed 
study of JMP implementation in various countries. Some of the countries that have used 
JMPs for some time now are: 
Australia 
Singapore 
United Kingdom 
Brazil 
New South Wales 
. USA 
• Malaysia 
We see that the JMPs are used to varying successes in different countries all over the 
world. We also find that the successful application of JMP lies in the sensitive 
application of the said techniques, keeping the social and cultural environment in mind, 
and making the necessary modifications. The direct and rigid application of JMPs has 
been resisted, emphasizing the importance of the cultural component in the effective use 
of JMPs. 
INDIAN MANUFACTURING INDUSTRY 
Indian economy has been on a high growth path through the 1990s. The main propellant 
for this growth has been the software and services sector in India. However, after the 
initial surge, the growth has tapered off in recent years. This is due to the Indian 
manufacturing sector - a key component of the overall economy - after having been a 
major driver of higher economic growth in the mid - 1990s, is now showing a decline in 
performance. 
The respectable growth performance of the manufacturing industry observed should be 
seen, however, against the small size of Indian manufacturing - in terms of its share in 
the domestic economy and compared to manufacturing sectors of other countries. 
India's industrial sector could absorb only a small proportion of the country's large 
labour reserves. 
With the above background, we can now look ahead and try to formulate a number of 
steps that need to be taken immediately. We can broadly classify these into three 
groups: 
1. Governmental action 
2. Operational improvements 
3. Strategic Decisions 
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RESEARCH METHODOLOGY 
Based on 26 years of experience in various industry segments with many of them 
having Japanese Management Practices, the researcher had the opportunity to examine 
from very close quarters, the various aspects of implementation of some of the JMP 
practices. He also had the opportunity to be trained in Japan on Japanese Management 
Practices. The researcher was intrigued by the benefits accrued from these practices. 
This was the main factor that triggered the researcher to conceptuaUze the idea for this 
project. 
Research Design 
The research design for the current project follows the 'descriptive methodology'. The 
methodology used is mostly qualitative in nature; producing descriptive data gathered 
from the organizational representatives' written and spoken words. The data collection 
included three approaches; published document, structured interviewing and 
participants' observation. The study also collected quantitative data that was analyzed 
using co-relational and predictive statistics. 
Sampling Method 
Japanese Management Practices are gradually becoming popular in our country. 
Companies which have implemented JMPs are becoming aware of its advantages. 
There is no exact list that exists which gives the details of each manufacturing 
organization where JMP is practiced. The population of these companies are quite 
scattered. By contacting organizations like CII, FICCI, ASSOCHAM, etc., and 
through personal references of the researcher, it was found that around 170 companies 
in India are using various JMPs. The companies that have been chosen have an armual 
turnover of Rs.lOO crores and above. This was based on Judgmental Sampling method. 
Questionnaire was sent to these organizations along with a follow-up letter. 53 
Questionnaires were returned out of which 35 were found to be usable. 
The sample covered different areas of manufacturing - the four groups studied being 
Engineering, Automobiles, Chemicals and Others. The sample comprised of 
organizations that belonged to the Indian public and private sectors. Multinational 
Public and Private sectors, and Government owned PSUs. Both small-scale and large-
scale manufacturing organizations were included covering most geographical locations 
in India. 
Each organization was represented by one or more executives who provided the 
necessary data. They belonged to either H.R.D., Production or Quality Control 
departments. It may be noted here, that the number of representatives per organization 
has not in any way influenced the sample size, as the sample size considers only the 
organization as a whole. 
Objectives 
The study has been conducted in Indian Manufacturing Organizations using various 
Japanese Management Practices with a focus on the following objectives: 
• To study the characteristic features of the commonly used JMPs. 
• To study the implementation status and effectiveness of JMPs. 
• To determine the major benefits and important barriers related with JMPs. 
• To analyze the adaptability of JMPs. 
• To propose suggestions for successful implementation of JMPs. 
Hypotheses 
The study aims to verify the following null hypotheses involving the effectiveness of 
JMPs and their outcomes vis-a-vis the relevant sets of major independent variables. 
1. The effectiveness of a JMP in an organization is independent of the interaction 
between the turnover that the organization has, the stage of development of the 
JMP, the facilitating conditions prevalent, and the age of the joint venture, if any. 
2. The outputs of a JMP do not depend on the combined effect of the stage of JMP 
implementation, the barriers, the facilitators, and the triggers present. 
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3. There is no relationship between the benefits of a JMP and the combined effect of 
the stage of JMP implementation, the barriers, the facilitators, and the triggers 
present. 
LIMITATIONS OF THE STUDY 
Following are the limitations of this study: 
• Sample size was limited to organizations which did not have restrictions to 
participate on grounds of confidentiality due to organizational policies. 
• The scope of the study is limited to viewing the organizations as entities, and does 
not take into consideration the perceptions of individual employees. 
• The list of JMPs reviewed by this study is not an exhaustive list of the practices 
applied in Indian manufacturing organizations. The researcher found that the 
organizations sometimes used practices other than those documented in the study, 
and it has not been possible to incorporate all of these into the study. 
• All sectors and the small and large-scale organizations may not have been equitably 
represented due to lack of access to organizations practicing JMPs. 
DATA ANALYSIS AND INTERPRETATION 
The data collected using the self-designed questionnaire was analyzed both, 
quantitatively and qualitatively. 
For qualitative analysis, descriptive analysis and theme analysis methods were used. 
The researcher attempted to draw out the salient themes and trends from the qualitative 
data provided by the respondents. This was important in enabling a deeper 
understanding of the concepts under study. 
For the purpose of hypothesis testing, multiple regression analysis was conducted on the 
data to check for the presence of a predictive relationship between the variables. 
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Respondents Understanding of JMPs 
Though most organizations provided a comment on JMPs in general, the costs incurred 
were not disclosed by many, citing reasons like confidentiality, organizational policy, 
and lack of formal capturing of the cost data in the organizations. However many 
organizations have allocated fixed budgets for JMP. The budgets allocated range from 
0.1% of the armual turnover to as high as 1% of the total turnover of the company. 
The tentative cost heads found to rise during of implementafion of JMP are: 
1. Consultancy costs - 50% 
2. Training costs - 25% 
3. Opportunity costs - 10% 
4. Miscellaneous costs - 15% 
Perception of the respondents about the various stages of implementation of JMP 
The themes that were drawn out of the responses about the stages of development of 
JMPs by the organizational representatives are as follows: 
• A well-developed stage is achieved when the practice has been totally 
internalized or institutionalized. For example, as in the case of Maruti Udyog 
Ltd., if one asks even the shop floor worker, the worker knows the JMP and 
practices it. 
• Growth stage may be seen as a stage wherein its penetration is not as strong as 
in the well-developed stage. However, the people concerned will definitely be 
aware of the features and the benefits it might offer. 
• Introduction stage is the one where only the top management has the 
knowledge and is trying to push it down to the lower workforce. 
Themes drawn out of the data in response to how organizations used to function before 
employing JMP, and the changes effected by the employment of JMPs; however, is not 
conclusive enough as there seem to be some varying views. Some organizations were 
found to believe that JMPs are significant in the process of organizational growth and 
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development, while the second school of thought feels that JMP is just like an old 
product in a new packaging. 
The findings also reveal that the organizations were initially only product oriented; but 
the use of JMPs have encouraged more and more process orientation and customer 
orientation. 
Effectiveness of JMPs 
Kaizen (mean 4.27 in a 5 point scale) was rated as'the most effective JMP followed by 
5-S (mean 3.65) and other unlisted JMPs (mean 3.65). Besides these, JMPs that were 
found to obtain above median scores were TPM (mean 2.78), Work Improvement 
Teams (mean 2.56) and Quality Circles (mean 2.51). 
Some of the key parameters that were found to be emphasized while assessing the 
effectiveness of JMPs are: 
Number of people participating in the JMP. 
• The theme / complexity / number of projects undertaken. 
• Monetary benefits like cost cutting, material consumption, productivity, lead-
time and output. 
• Change in work culture with employees becoming more customers - oriented 
and taking more responsibilities was found to be a prime intangible benefit. 
Triggers for implementing JMPs 
Across all sectors, Reduction of waste/rejects (mean 4.48), Production Cost (mean 
4.22), Reduction in inventory (mean 4.00), Reducing manufacturing lead time (mean 
3.81) and Production flexibility (mean 3.61) are the most important triggering factors 
for implementing JMPs in the manufacturing industries of India. Most organizations 
seem to be more motivated by enhancing and improving their internal processes, than 
by external market conditions. 
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Facilitators for implementation of JMPs 
Across all the sectors, Training Programs (mean 4.51), Proper Communication (mean 
4.51), Initiative by the top management (mean 4.11), Organizational/Individual 
discipline (mean 3.94) and Benchmarking (mean 3.94) were considered important 
facilitators for implementation of JMPs in India while Incentives (mean 2.64) and 
Organizational structure (mean 2.97) given the least rating. 
Barriers to implementing JMPs 
Most of the respondents from the target companies have not identified any significant 
barriers towards implementation of JMPs. A part of the reason could be the reluctance 
to point fingers at themselves or their companies. 
However, Employee resistance (mean 2.32), Champions at subsequent levels (mean 
2.32), Expertise at JMP (mean 2.12) are a few barriers that scored the highest while 
Focus/Ownership at the top management was denied the most (mean 1.90). 
Output from Implementing JMPs 
Across all the sectors, the significant results of implementing JMPs are decrease in 
Defects/Rejects (mean 1.91), Improvement in product quality (mean 4.25), Increase in 
on time delivery (mean 4.21), reduction in inventory levels (mean 2.00) and reduction 
in overtime hours (mean 2.00). Workforce requirements (mean 2.45) have shown the 
least changes on implementation of JMPs. 
Benefits from Implementing JMPs 
Across all the sectors, Quality consciousness (mean 4.26), Team coordination (mean 
4.20) and customer orientation (mean 4.20) are the most significant benefits of 
implementing JMPs while, employee turnover (mean 2.86), absenteeism among 
employees (mean 3.32) have been influenced the least by implementing JMPs. 
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Statistical Analysis 
In this section the relevant data are analyzed to test the null hypotheses of the study and 
to find the correlation, if any, among various important outcomes of JMPs 
implementation and the corresponding independent variables. In other words the 
analysis attempts to determine statistical relationships among the important parameters 
of the prevalent conditions in the target organizations. 
It was found that all the three hypotheses did not stand up to statistical testing. For the 
first hypothesis (perceived effectiveness of the JMPs vs. the combined effect of the 
annual turnover, duration of joint venture, stage of JMPs implementation, and the 
facilitators), the beta was found to be 0.29 and the f-value was 0.726 (P =.29, R^ = .088, 
F (4, 30) = 0.726, ns}. For the second hypothesis (perceived outputs of the JMPs vs. the 
combined effect of the stage of JMPs implementation, triggers, facilitators, and the 
barriers), the beta was 0.32 and the f-value was 1.248 {P = -.32, ^^ = .108, F (4,30) = 
1.248, ns}. For the third hypothesis (perceived benefits of the JMPs vs. the combined 
effect of the stage of JMPs implementation, triggers, facilitators, and the barriers), the 
beta was 0.36, and the f-value was 1.135 {p = .36, R^ = .131, F(4,30) = 1.135, ns}. 
It must be noted at this point that the analysis was done on the total sample, which 
consisted of data from various sectors, albeit of the same industry - i.e. - the Indian 
manufacturing industry. It may thus be assumed that each sector like the automobile 
sector, the engineering sector, or the chemicals sector possibly have different internal 
dynamics that affect the different aspects of JMP use. This would mean that the 
interaction between organizational constants like turnover, the situational factors like 
facilitators and barriers, and outputs of JMP use like the benefits accrued may change 
from one sector to another. Thus, it is possible that this internal variation in the data 
could be the reason that conclusive results have not been seen. 
Correlations computed amongst all the variables showed that the variables did not 
correlate significantly with each other in the sample, with the exception of three cases. 
Benefits were found to be significantly correlated with outputs at the 0.05 level of 
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probability significance {r(33) = .417, p < .05, two tailed}, and the age of the joint 
venture was found to be significantly correlated with the stage of development of the 
JMPs implemented at the 0.01 level of probability significance {r(33) = .499, p < .01, 
two tailed}. The third relationship found to be significant was between turnover and 
barrier conditions {r{23) = .467, p < .01, two tailed}.This also explains why prediction 
statistics were found to yield insignificant results. 
An important reason for this occurrence could be that the sample consisted of data that 
was collected from various sectors of the manufacturing industry. The difference that 
may exist amongst these sectors in terms of the relationships amongst variables could 
be responsible for the fact that no relationship could be established for the industry as a 
whole. The correlations found to be statistically significant were as follows: 
1. The relationship between the production outputs and the benefits accrued from 
the implementation of JMPs was found to be a statistically significant positive 
relationship. This shows that a rise in production outputs is correlated with a rise 
in the benefits accrued by the organization. It may be possible to explain this 
phenomenon by the fact that both these variables are products of the same 
Practices being implemented, and are seen in practice to grow at somewhat 
similar rates. Thus, the production outputs are found to co-vary with the benefits 
accrued. 
2. The relationship between the age of the joint venture and the stage of 
development of the JMPs implemented was found to be a significant and 
positive one. This may be seen because foreign organizations that participate in 
joint ventures with Indian ones attempt to establish here, the same philosophy 
and work culture that they have found useful to them in their home country. The 
JMPs are greatly used in many large multinational organizations all over the 
world. Therefore, when these organizations come to India, they try to implement 
the JMPs in the firms they form joint ventures with. The longer the relationship 
with the international partner is, the greater the chance that the Indian firm will 
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have an established JMP, as the organization has had the time required to 
implement and allow the JMP to take root. 
3. The relationship between barriers and the organizations' turnover was found to 
be statistically significant. Yet, if it is studied conceptually, the two do not seem 
related concepts. No research has been found to explain this correlation. It seems 
to be possible that this correlation could be a statistical artifact. 
The Adaptability of JMPs in Indian Manufacturing Organizations 
Most of the respondents agree that JMP can be implemented and can be very effective. 
However, consensus on its adaptability in totality was not reached. Companies who 
have joint ventures with Japanese organizations mostly agreed that they could be 
adapted in their original form, using the original techniques. This could be attributed to 
hands on learning and direct association and transfer of knowledge from their Japanese 
counterparts. 
However, the other lobby (non Japanese tie up) companies advocated a system in which 
these practices should be customized before importing them. Consensus was largely 
reached that these practices need to be tailor-made and required at least some cosmetic 
changes before implementation. 
However, the nature to which customization should take place and its nature remains 
very subjective to the organization and it cannot be extrapolated to the population of 
organizations using JMPs. 
CONCLUSIONS AND RECOMMENDATIONS 
This may be concluded that JMPs are powerful tools and have mostly been found worth 
implementing by the organizations under study. The findings are concluded as below. 
• Average annual budget allocated for JMPs in the Indian manufacturing 
organizations ranges from 0.1% to 1.0 % of the annual turnover. 
17 
Minimum amiual turnover of the responding organizations is 100 crore and goes 
beyond 1000 crore. 
Implementation of the shop floor techniques like kaizen and kanban is 100-
200% more expensive than that of non-shop floor techniques like quality circles 
and 5S. 
Although 5 S is found to be the most widely used JMP (about 90% 
organizations), possibly due to the simplicity of its implementation, kaizen has 
been the most effective JMP (4.27 as the mean effectiveness score on a 5-point 
scale) in the Indian scenario. 
The aspect of JMP implementation (trigger) that was found to be of optimum 
importance (4.48 as the mean score on a 5-point scale) was the reduction of 
waste and rejection in any form. 
Appropriate facilitating conditions like training programs and effective 
communication charmels between various parts of the organizational hierarchy 
(4.51 as the mean score on a 5-point scale) have lead the organizations to where 
most organizations tried to reach. 
The organizations were able to achieve improvement in various tangible and 
intangible forms through the use of JMPs. Better quality of products and 
increased quality consciousness among the employees have been the major 
outcomes of JMPs implementation. Such outcomes really add to the 
organizations' growth. 
The null hypotheses involving the effectiveness of JMPs and outcomes (outputs 
and benefits) of JMPs implementation vis-a-vis the respective combined effects 
of various parameters were statistically accepted. 
All sectors of the Indian manufacturing industry studied seem to have benefited 
from the use of JMPs. Although it is not possible to say if any sector benefited 
more than the others did, it is possible to state that different factors seemed to be 
of importance to the success of JMP implementation in different sectors. 
High and constant involvement of the top management has been identified as the 
most important force to lead to successful implementation. 
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Recommendations 
The JMPs have evolved over a period of time and are largely based on Japanese culture 
and Japanese work environment. The diversity and vastness of the Indian manufacturing 
industry makes it difficult to implement JMPs in their original form and measure their 
performance to the originally specified scale of measurement. Direct implementation of 
them to the Indian manufacturing industry would be as if overriding the Indian culture 
and practices. This basic fact has to be kept in mind before implementing JMPs in 
Indian organizations. 
It is essential for JMPs to be customized to the industry and organization to which they 
are being adapted and the measurement parameters of JMP implementation must be 
suited to the industry and organization. The probable areas of customization during JMP 
implementation include internal goals, external goals, linking these goals to the 
implementation of JMP, organization work culture, resources available, supply chain in 
which the organization operates, and stages of implementation. 
SCOPE FOR FURTHER RESEARCH 
Based on the study findings and on personal experience during the process of 
conducting this study, the following are recommended as having scope for further 
research. 
• Study a larger number of organizations in each sector of manufacturing 
organization. 
• In-depth case studies of organizations. 
• Study JMP application in industries other than manufacturing industry. 
• Study organizations that do not use JMPs and compare the same with the 
organizations that use JMPs. 
ADAPTATION OF JAPANESE MANAGEMENT PRACTICES 
IN INDIAN MANUFACTURING ORGANIZATIONS 
THESIS 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
DOCTORATE 
IN 
BUSINESS ADMINISTRATION 
BY 
ASIT BARAN MOHAPATRA 
UNDER THE GUIDANCE OF 
DR. JAMAL A. FAROOQUIE DR. UMESH SHARMA 
READER PRESIDENT 
DEPT. OF BUSINESS ADMINISTRATION SAMVEDANA 
ALIGARH MUSLIM UNIVERSITY NEW DELHI 
(INTERNAL ADVISOR) (EXTERNAL ADiOSpi}) 
DEPARTMENT OF BUSINESS ADMINISTRATION? .^:;:^li 
FACULTY OF MANAGEMENT STUDIES AND RESEARCH 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH - 202 002 INDIA 
2006 
t0-.S^ 
. .Aw»(« t,-
AiM^ 
lOtV 
T6512 
ACKNOWLEDGEMENT 
I express my sincere gratitude to the Aligarh Muslim University, Aligarh for 
allowing me to undertake this research study. I am also thankful to the All India 
Management Association for providing me the opportunity to do this project. 
I am particularly grateful to Dr. Jamal A. Farooquie, Reader - Business 
Administration, Aligarh Muslim University, my internal advisor, and 
Dr. U. Sharma, my external advisor, for guiding me at various stages of this 
research project. A special thanks to Mr. Md. Nishat Faisal, Faculty - Aligarh 
Muslim University, for providing me the necessaty inputs during the formative 
stages of this project. 
I would like to acknowledge with gratitude the encouragement and support given to 
me by a number of friends and well-wishers. However, my special thanks are due 
to Mr. Mahesh Deshmukh, Mr. Rajiv Narvekar, Mr. Shakti Patnaik, 
Ms Gauri Sarda and Mrs. Judy Pereira, for their unstinted support during the course 
of my project. 
Last but not the least, I thank my wife who gave me the required moral support. 
M 
Asit Baran Mohapatra 
Department of Business Administration 
Faculty of Management Studies and Research 
Aligarh Muslim University 
Aligarh 202 002, India 
Ph: 0571-2702044 
Dr. Jamal A. Farooquie 
Reader 
CERTIFICATE 
This is to certify that the thesis titled "Adaptation of Japanese Management 
Practices in Indian Manufacturing Organizations" submitted to the Aligarh Muslim 
University is a record of original research work done by Mr. Asit Baran Mohapatra 
during the period of his study with the Department of Business Administration, 
Faculty of Management Studies and Research, Aligarh Muslim University under 
my guidance and that the thesis has not formed the basis for the award of any 
Degree/Diploma/Associateship/Fellowship or other similar title to any candidate of 
any University/Institution. 
E^ jtfi^ Smal A. Farooquie 
Internal Advisor 
Place: Aligarh 
Date: May 24, 2006 
Ill 
CERTIFICATE 
This is to certify that the thesis titled "Adaptation of Japanese Management Practices in 
Indian Manufacturing Organizations" submitted to the Aligarh Muslim University is a 
record of original research work done by Mr. Asit Baran Mohapatra during the period 
of his study with the Department of Business Administration, Faculty of Management 
Studies and Research, Aligarh Muslim University under my guidance and that the thesis 
has not formed the basis for the award of any Degree/ Diploma/ Associateship/ 
Fellowship or other similar title to any candidate of any University/ Institution. 
Dr. Umesh Sharma 
External Advisor 
President 
Samvedana 
Place: New Delhi 
Date: May 24,2006 
IV 
DECLARATION 
I do hereby declare that the thesis titled "Adaptation of Japanese Management 
Practices in Indian Manufacturing Organizations" submitted to the Department of 
Business Administration, Faculty of Management Studies and Research, Aligarh 
Muslim University-Aligarh for the award of the Degree of DOCTORATE IN 
BUSINESS ADMINISTRATION is the original research work carried out by me 
under the guidance of Dr. Jamal A. Farooquie, Internal Advisor, Reader-Business 
Administration, Faculty of Management Studies and Research, Aligarh Muslim 
University-Aligarh and Dr. Umesh Sharma, External Advisor, President, 
Samvedana, New Delhi. The thesis has not formed the basis for the award of any 
Degree/Diploma/Associate ship/Fellowship or other similar title to any candidate of 
any University/Institution. 
Asit Baran Mohapatra 
Place : Mumbai 
Date : May 24, 2006 
CONTENTS 
Page No. 
Acknowledgement 
Certificate from Internal Advisor 
Certificate from External Advisor 
Declaration 
Contents 
List of Tables 
List of Figures 
Summary 
111 
IV 
VI 
Vll 
Vlll 
1. Japanese Management Systems 
1.1 Historical review of Japan 
1. L1 The Economic Story 
1.1.2 The Evolving Occupational Structure 
1.1.3 Managerial Style in Japan 
1.2 Socio-economic and cultural aspects 
1.2.1 Increase in population 
1.2.2 Expansion of total market 
1.2.3 Cultural change: value and lifestyle 
1.2.4 Social change: Aging society 
1.2.5 Economic change: recession 
1.3 Future of Japanese Management System 
1-23 
1 
3 
11 
11 
18 
18 
18 
19 
19 
20 
21 
2. Literature Review 24-81 
2.1 Japanese Management practices 24 
2.1.1 Kaizen 24 
2.1.2 5S 28 
2.1.3 Kanban 30 
2.1.4 Just In Time 35 
2.1.5 Quality Circles 38 
2.1.6 Total Productive Maintenance 42 
2.1.7 Single minute Exchange of Dies 46 
2.1.8 PokaYoke 47 
2.1.9 Zero Defects 50 
2.1.10 Work Improvement Teams 51 
2.1.11 Cellular Manufacturing 54 
2.2 Characteristic Features of Japanese Management Practices 58 
2.2.1 Proactivity 58 
2.2.2 Creating A Clean, Orderly Workplace 58 
2.2.3 Minimal Inventory 59 
2.2.4 Perseverance 59 
2.2.5 Quality culture 60 
2.3 Application of Japanese Management Practices in 
different countries 62 
2.3.1 Japanese Management Practices in Australia 63 
2.3.2 Japanese Management Practices in Singapore 66 
2.3.3 Japanese Management Practices in the 
United Kingdom 69 
2.3.4 Japanese Management Practices in Brazil 72 
2.3.5 Japanese Management Practices in 
New South Wales 74 
2.3.6 Japanese Management Practices in USA 77 
2.3.7 Japanese Management Practices in Malaysia 80 
3. Indian Manufacturing Industry 82-111 
3.1 Role of Indian Manufacturing in Economic Growth 84 
3.2 Competitiveness of the Indian Manufacturing Industry 85 
3.3 Featuresof Manufacturing Industry: a Broad view 86 
3.4 Employment Generation in Registered Manufacturing: 
Faster in the 1990s 90 
3.5 Slowdown in Manufacturing Performance after 1995-96 91 
3.6 Sizeof India's manufacturing sector 92 
3.7 Pitfalls for Indian manufacturing 94 
3.8 A few of other factors plaguing the manufacturing sector 95 
3.9 Features of Manufacturing: At a Disaggregated 
Industry Level 95 
3.10 Share in Employment: Continued Importance of 
Food and Textiles 97 
3.11 Growth in Value Added of Two-Digit Industries 99 
3.12 Investment and Growth of Employment 103 
3.11.1 Maj or Generators of Employment in the 1990s 103 
3.12 Variation across Industries 104 
3.13 The Way Forward 107 
4. Research Methodology 
4.1 Research Design and Sample Selection 
4.1.1 Research Design 
4.1.2 Operational Definitions of Variables 
4.1.3 Sampling Method 
4.2 Objectives of the Study 
4.2.1 Hypotheses 
4.3 Data collection 
4.3.1 Questionnaire design 
4.4 Data Analysis 
4.5 Limitations of the Study 
5. Data Analysis and Interpretation 
5.1 Profile of the Responding Organizations 
5.1.1 Product-wise 
5.1.2 Sector-wise 
5.1.3 Employment size-wise 
5.1.4 Turnover-wise 
5.1.5 Foreign venture-wise 
5.2 Respondents Understanding ofJMPs 
5.3 Stages of JMP Implementation 
5.3.1 Kaizen 
5.3.2 5 - S 
5.3.3 Kanban/JIT 
5.3.4 Quality Circles 
5.3.5 TPM 
112-120 
113 
113 
114 
115 
116 
116 
117 
118 
119 
119 
121-165 
121 
121 
122 
122 
123 
124 
125 
126-138 
126 
127 
128 
129 
131 
5.3.6 SMED 132 
5.3.7 PokaYoke 133 
5.3.8 Zero Defects 134 
5.3.9 Work Improvement Teams 135 
5.3.10 Cellular Manufacturing 136 
5.3.11 Other Practices 138 
5.4 Effectiveness of JMPs 140 
5.5 Triggers for implementing JMPs 142 
5.6 Facilitators for implementation of JMPs 145 
5.7 Barriers to implementing JMPs 148 
5.8 Output from Implementing JMPs 149 
5.9 Benefits from Implementing JMPs 153 
5.10 Statistical Analysis 156 
5.11 Adaptability of JMPs 162 
6. Conclusions and Recommendations 166-173 
6.1 Conclusions 166 
6.2 Recommendations 168 
6.3 Scope for further research 172 
Bibliography 174-185 
Appendix I: Questionnaire 
Appendix II: List of Organizations 
LIST OF TABLES 
VI 
Table 3.1: Rates of Growth of India's Domestic Economy and 
Manufacturing (at constant 1993-94 prices): 1950-1998 
Table3.2: India's Manufacturing Performance in a Comparative 
Perspective 
Table 3.3: Size of Manufacturing Sectors in Selected Regions of 
the World, 1996 
Table 3.4: Increase in Employment and Share of Total Manufacturing 
Investment: Two-Digit Industries, Factory sector, 1980s 
and 1990s 
Table 3.5: Characteristics of Two-Digit Industries in India: Indices of 
Capital Intensity (CAP), Labour Productivity (VA) and 
Emoluments Received per Employee (EMOL), 1995-98) 
Table 5.1: Product-wise classification of the Organizations 
Table 5.2: Sector-wise classification of the Organizations 
Table 5.3: Employment size-wise classification of the Organizations 
Table 5.4: Turnover-wise classification of the organizations 
Table 5.5 (a): Foreign Venture-wise classification of the Organizations 
Table 5.5 (b): Foreign Venture Age-wise classification of 
the Organizations 
Table 5.6 (a): Duration of Implementation 
Table 5.6 (b): Stage of Development 
Table 5.7 (a): Duration of Implementation 
Table 5.7 (b): Stage of Implementation 
Table 5.8 (a): Duration of Implementation 
Table 5.8 (b): Stage of Implementation 
Table 5.9 (a): Duration of Implementation 
Table 5.9 (b): Stage of Implementation 
Table 5.10 (a) Duration of Implementation 
Table 5.10 (b): Future Implementation 
Page No. 
89 
90 
94 
104 
106 
121 
122 
123 
123 
124 
124 
127 
127 
128 
128 
129 
129 
130 
130 
131 
131 
Table 5.10 (c): Stage of Implementation 132 
Table 5.11 (a) Duration of Implementation 132 
Table 5.11 (b) Stage of Implementation 133 
Table 5.12 (a): Duration of Implementation 133 
Table 5.12 (b) Stage of Implementation 134 
Table 5.13 (a) Duration of Implementation 134 
Table 5.13 (b) Future Implementation 13 5 
Table 5.13 (c) Stage of Implementation 135 
Table 5.14 (a) Duration of Implementation 136 
Table 5.14 (b) Stages of Implementation 13 6 
Table 5.15 (a) Duration of Implementation 137 
Table 5.15 (b): Future Implementation 137 
Table 5.15 (c): Future Implementation 13 8 
Table 5.16 (a): Duration of Implementation 138 
Table 5.16 (b): Stage of Implementation 139 
Table 5.17: Mean Effectiveness Scores 141 
Table 5.18: Mean Scores on Triggers 144 
Table 5.19: Mean Scores on Facilitators 146 
Table 5.20: Mean Scores on Barriers 149 
Table 5.21: Mean Scores on Outputs 150 
Table 5.22: Mean Scores on Benefits 153 
Table 5.23 (a): Regression Analysis for Hypothesis 1 157 
Table 5.23 (b): Analysis of Variance for Hypothesis 1 157 
Table 5.24 (a): Regression Analysis for Hypothesis 2 157 
Table 5.24 (b): Analysis of Variance for Hypothesis 2 157 
Table 5.25 (a): Regression Analysis for Hypothesis 3 158 
Table 5.25 (b): Analysis of Variance for Hypothesis 3 158 
Table 5.26: Correlation Matrix for all Variables 161 
LIST OF FIGURES 
Vll 
Page No. 
Figure 1.1: A Diamond of Japanese Management System 17 
Figure 1.2: The Difference in Seniority Concept and 
Real Performance 18 
Figure 1.3: Deformation of Organization Hierarchy 20 
Figure 1.4: Key features of Japanese Management Style 22 
Figure 1.5: Practices and values of Japanese Management Style 23 
Figure 2.1: Use of Kanban in production floor 33 
Figure 2.2: Working of Quality Circle 40 
Figure 2.3.a: Traditional layout 57 
Figure 2.3.b: Cellular layout 57 
Figure 3.1: Growth of Different sectors of India's Economy (at 
Constant 1993-94 prices): 1990s (1991-98) 89 
Figure 3.2: Rates of Growth over the Previous Year of Gross Value 
Added (GVA), Fixed Capital Stock (FC) (both at 
Constant 1981-82 prices) and Employment (EMP) in 
India's Factory sector: the 1990s 92 
Figure 3.3: Share of Different Sectors in India's Gross Domestic 
Product (at constant 1993-94 prices) in 1997-98 93 
Figure 3.4: Two-digit Industries in Indian Manufacturing: Shares in 
Gross Value Added (GVA) and Employment (EMP), 
Three-Year Averages, 1979-82 and 1995-98 97 
Figure 3.5: Two-digit Industries in India's Factory sector: Shares in 
Value Added and Employment, Three-Year Averages, 
1995-98 99 
Figure 3.6: Rates of Growth of Gross Value Added (at constant 
1981-82 Prices): Two-Digit Industries, India's Factory 
Sector, 1980s and 1990s 102 
Figure 3.7: Capital Intensity Across Industries in India's Factory 
Sector, 1995-98: Three-Year Averages, in Rupees 
Thousand at Constant 1981 -82 Prices 105 
Vlll 
SUMMARY 
With the advent of globaUzation, there is a stiff competition in the field of 
manufacturing to gain and sustain the competitive advantage. There is also an 
extensive drive to bring in those manufacturing practices that get better 
productivity out of existing faciHties. 
In the sixties, British ruled the world economy followed by the Americans in the 
seventies. The world witnessed the rise of the Japanese economy in the eighties. 
They were able to bring in manufacturing excellence with the implementation and 
application of what are now called Japanese Management Practices (JMPs) in their 
industries. 
After the successful emergence of Japan as a leading low cost, high quality 
producer of manufactured goods and as a formidable competitor to the western 
industrialized nations, a lot of research effort has been devoted to study the 
causative factors underlying their success. Many organizations are trying to 
incorporate Japanese management techniques to achieve better quality at reduced 
cost and gain competitive advantage. The contribution of the Japanese management 
methods has been to demonstrate that higher quality of the products can be 
obtained without increasing costs. 
Developments in the international and in Indian industrial climates have motivated 
the study of JMPs. In many ways India is an ideal subject for an examination of the 
transferability of the managerial expertise from Japan. One of the main objectives 
of the Indian government was to industrialize and modernize our economy and to 
achieve this, Indian firms have been encouraged to enter into collaborative 
agreements /joint ventures with firms in other advanced countries. 
Based on the merits of the JMPs, many organizations in other countries have 
adopted Japanese Management techniques, which have since muhiplied all over the 
world. Global competition has also made it mandatory for all Indian manufacturing 
organizations to start delivering top quality products at competitive prices. In the 
light of the above, it is important that Indian managers learn from Japanese 
manufacturing and management techniques and adapt them to suit Indian 
conditions to compete in the international markets based on quality, cost and 
delivery. 
The current study attempts to analyze the benefits and issues pertaining to the 
adaptation of the Japanese management practices by Indian companies in various 
sectors of manufacturing. 
In the first chapter, the historical, socio-cultural, and economic background of 
Japan, and its influence of the origin and development of the Japanese Management 
Practices (JMPs) has been explored in detail. 
In the literature reviewed for this study, a number of important issues have been 
dealt with. Description and analysis of each of the eleven JMPs is covered in detail. 
The characteristic features and working of each of the JMPs is explained. This 
chapter highlights core issues that are important for the successful implementation 
of JMPs. 
The literature review also covers the implementation and use of JMPs in countries 
other than Japan. It studies the factors that led to the success of JMPs outside their 
home ground. This knowledge lends itself to the most effective use of JMPs in 
different cultures. 
The third chapter studies the status of the Indian Manufacturing Industry, and gives 
a detailed understanding of the economic dynamics at work. This understanding of 
the Indian context is very important if one is to understand the factors that help or 
hinder the use of JMPs in the Indian manufacturing context. 
After an in-depth analysis of the theoretical background of JMP use and the Indian 
manufacturing industry, the author presents the research methodology in the fourth 
chapter. The research design, the variables, the analysis, and other related concepts 
are explored. The study investigates the dynamics of implementation of the 
Japanese management practices. 
Chapter five presents the findings of the study, beginning with the demographic 
details of the participating organizations, going on to the qualitative analysis of the 
various JMPs which forms the backbone of this study and ending in the statistical 
analysis that enables an overview of the relationships among the various variables 
studied. 
In the last chapter, the author makes a concluding comment on the findings of this 
study as well as gives the scope for further research. This has been found as 
important from the findings of the present study, as well as the author's experiences 
in conducting it. 
CHAPTER 1 
JAPANESE MANAGEMENT SYSTEMS 
1. JAPANESE MANAGEMENT SYSTEMS 
In order to understand Japanese Management, it is imperative to understand the 
historical, social, cultural, and economic factors that influenced its conception and 
evolution. 
1.1 Historical Review of Japan 
Japan is a country with the population of about 128 million (UN, 2005). Its total 
area comprises of a number of islands covering 377864sq/km. It is in size, 1/9^ ^ the 
size of India and 1/25"^  the size of U.S.A. Japan is a leading exporter of vehicles, 
computer parts, watches, scientific instruments and chemicals to various countries 
in the world. The GNI per capita of Japan is US$ 34510 (World Bank, 2003). 
"Nothing similar may be found in foreign lands," wrote Kitabatake Chikafusa when 
he described Japan in his fourteenth century Jinno sh t ki (Chronicle of the Direct 
Descent of the Divine Sovereigns). Although Japanese culture developed late in 
Asian terms, and was much influenced by China and later by the West, its history, 
like its art and literature, is special among world civilizations. As some scholars 
have argued, these outside influences may have "corrupted" Japanese traditions, yet 
once absorbed they also enriched and strengthened the nation, forming part of a 
vibrant and unique culture. 
Early in Japan's history, the ruUng eUte of powerful clans controlled society. The 
most powerful emerged as a kingly line and later as the imperial family in Yamato 
(modem Nara Prefecture or possibly in northern Kyushu) in the third century A.D. 
An imperial court and government, shaped by Chinese political and social 
institutions, was established. Often, powerful court families effected hereditary 
regency, having established control over the emperor. The highly developed culture 
attained between the eighth and the twelfth centuries was followed by a long period 
of anarchy and civil war, and a feudal society developed in which military 
overlords ran the government on behalf of the emperor, his court, and the regent. In 
the late sixteenth century, Japan began a process of reunification followed by a 
period of great stability and peace, in which contact with the outside world was 
limited and tightly controlled by the government. 
Confronted by the West, Japan emerged gradually as a modem industrial power, 
exhibiting some democratic institutions by the end of World War I. Beginning in 
the mid-nineteenth century, phenomenal social upheaval, accompanied by political, 
military, and economic successes, led to an overabundance of nationalist pride and 
extremist solutions, and to even faster modernization. Representative government 
was finally replaced by increasingly authoritarian regimes, which propelled Japan 
into World War II. After the cataclysm of nuclear war, Japan rebuilt itself based on 
a new and earnest desire for peaceful development, becoming an economic 
superpower in the second half of the twentieth century. 
Source: U.S. Library of Congress 
1.1.1 The Economic Story 
Since the mid-nineteenth century, Japan has gone through two periods of economic 
development. The first began in earnest in 1868 and extended through World War 
II; the second began in 1945 and continued into the mid-1990s. In both periods, the 
Japanese opened themselves to Western ideas and influence, experienced 
revolutionary social, political, and economic changes and became a world power 
with carefully developed spheres of influence. During both periods, the Japanese 
government encouraged economic change by fostering a national revolution from 
above and by planning and advising in every aspect of society. The national goal 
each time was to make Japan so powerful and wealthy that its independence would 
never again be threatened. 
In the Meiji period (1868-1912), leaders inaugurated a new Western-based 
education system for all young people, sent thousands of students to the United 
States and Europe, and hired more than 3,000 westerners to teach modem science, 
mathematics, technology, and foreign languages in Japan. The government also 
built railroads, improved roads, and inaugurated a land reform program to prepare 
the country for further development. 
To promote industrialization, the government decided that, while it should help 
private business to allocate resources and to plan, the private sector was best 
equipped to stimulate economic growth. The greatest role of government was to 
help provide the economic conditions in which business could flourish. In the early 
Meiji period, the government built factories and shipyards that were sold to 
entrepreneurs at a fraction of their value. Many of these businesses grew rapidly 
into the larger conglomerates that still dominate much of the business world. The 
Government emerged as a chief promoter of private enterprise, enacting a series of 
pro-business policies, including low corporate taxes. 
Before World War II, Japan built an extensive empire that included Taiwan, Korea, 
Manchuria, and parts of northern China. The Japanese regarded this sphere of 
influence as a political and economic necessity, preventing foreign states from 
strangling Japan by blocking its access to raw materials and crucial sea-lanes. 
Japan's large military force was regarded as essential to the empire's defense. 
Japan's colonies were lost as a result of World War II, but since then, the Japanese 
have extended their economic influence throughout Asia and beyond. Japan's 
Constitution, promulgated in 1947, forbids an offensive military force, but Japan 
still maintained its formidable Self-Defense Forces. 
Rapid growth and structural change characterized Japan's two periods of economic 
development since 1868. In the first period, the economy grew only moderately at 
first and relied heavily on traditional agriculture to finance modem industrial 
infrastructure. By the time the Russo-Japanese War (1904-5) began, 65 percent of 
employment and 38 percent of the gross domestic product (GDP) was still based on 
agriculture, but by the late 1920s, manufacturing and mining contributed 23 percent 
of GDP, compared with 21 percent for all of agriculture. Transportation and 
communications had developed to sustain heavy industrial development. In the 
1930s, manufacturing and mining came to account for more than 30 percent of 
GDP, more than twice the value for the agricultural sector. Most industrial growth, 
however, was geared toward expanding the nation's military power. 
World War II wiped out many of the gains Japan had made since 1868. About 40 
percent of the nation's industrial plants and infrastructure were destroyed, and 
production reverted to levels of about fifteen years earlier. The people were 
shocked by the devastation and swung into action. New factories were equipped 
with the best modem machines, giving Japan an initial competitive advantage over 
the victor states, which now had older factories. As Japan's second period of 
economic development began, millions of former soldiers joined a well-disciplined 
and highly educated work force to rebuild Japan. 
Japan's highly acclaimed postwar education system has contributed strongly to the 
modernizing process. The world's highest literacy rate and high education standards 
were among the major reasons for Japan's success in achieving a technologically 
advanced economy. Japanese schools also encouraged discipline, another benefit in 
forming an effective work force. 
Major investments were made in electric power, coal, iron and steel, and chemical 
fertilizers. By the mid-1950s, production matched pre-war levels. Released from 
the demands of military-dominated government, the economy not only recovered 
its lost momentum but also surpassed the growth rates of earlier periods. Between 
1953 and 1965, GDP expanded by more than 9 percent per year, manufacturing and 
mining by 13 percent, construction by 11 percent, and infrastructure by 12 percent. 
In 1965, these sectors employed more than 41 percent of the labor force, whereas 
only 26 percent remained in agriculture. 
The mid-1960s ushered in the international competition in some industries and 
developed heavy and chemical manufactures. Whereas textiles and light 
manufactures maintained their profitability internationally, other products, such as 
automobiles, ships, and machine tools, assumed new importance. The value added 
to manufacturing and mining grew at the rate of 17 percent per year between 1965 
and 1970. Growth rates moderated to about 8 percent and evened out between the 
industrial and service sectors between 1970 and 1973, as retail, trade, finance, real 
estate, information, and other service industries streamlined their operations. 
Japan faced a severe economic challenge in the mid-1970s. The world oil crisis in 
1973 shocked an economy that had become virtually dependent on foreign 
petroleum. Japan experienced its first postwar decline in industrial production, 
together with severe price inflation. The recovery that followed the first oil crisis 
revived the optimism of most business leaders, but the maintenance of industrial 
growth in the face of high energy costs required shifts in the industrial structure. 
Changing price conditions favored conservation and alternative sources of 
industrial energy. Although the investment costs were high, many energy-intensive 
industries successfully reduced their dependence on oil during the late 1970s and 
1980s and enhanced their productivity. Advances in micro-circuitry and 
semiconductors in the late 1970s and 1980s also led to new growth industries in 
consumer electronics and computers and to higher productivity in already 
established industries. The net result of these adjustments was an increase in the 
energy efficiency of manufacturing and the expansion of so-called knowledge-
intensive industry. The service industries expanded in an increasingly post-
industrial economy. 
Despite more petroleum price increases in 1979, the strength of the Japanese 
economy was apparent. It expanded without the double- digit inflation that afflicted 
other industrial nations and that had bothered Japan itself after the first oil crisis in 
1973. Japan experienced slower growth in the mid-1980s, but its demand- sustained 
economic boom of the late 1980s revived many troubled industries. 
Complex economic and institutional factors affected Japan's postwar growth. First, 
the nation's prewar experience provided several important legacies. The Tokugawa 
period (1600-1867) bequeathed a vital commercial sector in burgeoning urban 
centers, a relatively well-educated elite (although one with limited knowledge of 
European science), a sophisticated government bureaucracy, productive agriculture, 
a closely unified nation with highly developed financial and marketing systems, 
and a national infrastructure of roads. The buildup of industry during the Meiji 
period to the point where Japan could vie for world power was an important 
prelude to post-war growth and provided a pool of experienced labor following 
World War II. 
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Second, and more important, was the level and quality of investment that persisted 
through the 1980s. Investment in capital equipment, which averaged just more than 
11 percent of GNP during the pre-war period, rose to some 20 percent of GNP 
during the 1950s and to more than 30 percent in the late 1960s and 1970s. During 
the economic boom of the late 1980s, the rate was still around 20 percent. Japanese 
businesses imported the latest technologies to develop the industrial base. As a 
latecomer to modernization, Japan was able to avoid some of the trial and error 
needed by other nations to develop industrial processes. In the 1970s and 1980s, 
Japan improved its industrial base through technology licensing, patent purchases, 
and imitation and improvement of foreign inventions. In the 1980s, industry 
stepped up its research and development, and many firms became famous for their 
innovations and creativity. 
Japan's labor force contributed significantly to economic growth, not only because 
of its availability and literacy but also because of its reasonable wage demands. 
Before and immediately after World War II, the transfer of numerous agricultural 
workers to modem industry resulted in rising productivity and only moderate wage 
increases. As population growth slowed and the nation became increasingly 
industrialized in the mid-1960s, wages rose significantly. However, labor union 
cooperation generally kept salary increases within the range of gains in 
productivity. 
High productivity growth played a key role in postwar economic growth. The 
highly skilled and educated labor force, extraordinary savings rates and 
accompanying levels of investment, and the low growth of Japan's labor force were 
major factors in the high rate of productivity growth. 
The nation has also benefited from economies of scale. Although medium-sized 
and small enterprises generated much of the nation's employment, large facilities 
were the most productive. Many industrial enterprises consolidated to form larger, 
more efficient units. Before World War II, large holding companies formed wealth 
groups, or zaibatsu, which dominated most industry. The zaibatsu were dissolved 
after the war, but keiretsu-AargQ, modem industrial enterprise groupings— emerged. 
The coordination of activities within these groupings and the integration of smaller 
subcontractors into the groups enhanced industrial efficiency. The postwar purge of 
industrial leaders allowed new talent to rise in the management of the nation's 
rebuilt industries. 
Japanese corporations developed strategies that contributed to their immense 
growth. Growth-oriented corporations that took chances competed successfully. 
Product diversification became an essential ingredient of the growth patterns of 
many keiretsu. Japanese companies added plant and human capacity ahead of 
demand. Seeking market share rather than quick profit was another powerful 
strategy. 
Also, circumstances beyond Japan's direct control contributed to its success. 
International conflicts tended to stimulate the Japanese economy until the 
devastation at the end of World War II. The Russo-Japanese War (1904-5), World 
War I (1914- 18), the Korean War (1950-53), and the Second Indochina War (1954 
10 
- 75) brought economic booms to Japan. In addition, benign treatment from the 
United States after World War 11 facilitated the nation's reconstruction and growth. 
The economy benefited from foreign trade because it was able to expand exports 
rapidly enough to pay for imports of equipment and technology without falling into 
debt, as had a number of developing nations in the 1980s. 
The consequences of Japan's economic growth were not always positive. Large 
advanced corporations existed side-by-side with the smaller and technologically 
less-developed firms, creating a kind of economic dualism in the late twentieth 
century. Often the smaller firms, which employed more than two-thirds of Japan's 
workers, worked as subcontractors directly for larger firms, supplying a narrow 
range of parts and temporary workers. Excellent working conditions, salaries, and 
benefits, such as permanent employment, were provided by most large firms, but 
not by the smaller firms. Temporary workers, mostly women, received much 
smaller salaries and had less job security than permanent workers. Thus, despite the 
high living standards of many workers in larger firms, Japan in 1990 remained in 
general a low-wage country whose economic growth was fueled by highly skilled 
and educated workers who accepted poor salaries, often-unsafe working conditions, 
and poor living standards. 
Additionally, Japan's preoccupation with boosting the rate of industrial growth 
during the 1950s and 1960s led to the relative neglect of consumer services and to 
the worsening of industrial pollution. Housing and urban services, such as water 
and sewage systems, lagged behind industry. Social security benefits, despite 
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considerable improvement in the 1970s and 1980s, still lagged well behind other 
industrialized nations at the end of the 1980s. Agricultural subsidies and a complex 
and outmoded distribution system also kept the prices of some essential consumer 
goods very high by world standards. Industrial growth came at the expense of the 
environment. Foul air, heavily polluted water, and waste disposal became critical 
political issues in the 1970s and again in the late 1980s. 
1.1.2 The Evolving Occupational Structure 
By the late 1970s, the Japanese economy began to move away from heavy 
manufacturing toward a more service-oriented (tertiary sector) base. During the 
1980s, jobs in wholesaling, retailing, finance and insurance, real estate, 
transportation, communications, and government grew rapidly, while secondary-
sector employment remained stable. The tertiary sector grew from 47 percent of the 
work force in 1970 to 59.2 percent in 1990 and was expected to grow to 62 percent 
by 2000, at which point the secondary sector employs about one-third of Japan's 
workers. 
Source: U.S. Library of Congress 
1.1.3 Managerial Style in Japan 
To gain a deeper understanding of the Japanese management, we have to describe 
some of the many cultural peculiarities of this nation, which yield high influence on 
Japanese society and as a result also on the Japanese business. 
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First and foremost, to be mentioned is a strong sense of belonging to a group. The 
reason for the Japanese group behavior and collective values sharing is definitely 
the basic unit of society in Japanese minds - "house", meaning group that bind 
people together, such as families, companies, schools, unlike the West, where 
emphasis tends more on individuals. This is the basis for the lifetime employment 
system in most organizations; where the belonging feeling is important and 
employees tend to identify themselves with the organization. This in fact means 
loyalty and devotion for common corporate goals. This system requires recruitment 
right after finishing the school and retirement at the age of fifty-five; The graduate 
enters at a low position, his/her career path is non-specialized (rotates through 
almost all jobs) and is promoted and evaluated according to the service length -
unlike in Western organizations, which employ workers on armual basis and the 
promotion and evaluation is based on one's performance. The group principle can 
be also found in the collective decision-making based on consensus of everyone 
involved, and in its result - collective responsibility. 
Another specific feature of the Japanese society is its high emphasis on the human 
factor (in fact the only resource Japan has), which stems from both historical 
concept and underlying social and cultural process, and resuhs in the companies' 
holistic concern for their employees. This implies that the Japanese organization 
forms an inclusive relationship with the worker, provides a social, emotional, and 
economical support and takes part of the responsibility for the employee; and 
basically, becomes his/her second family. In order to achieve this, the process of 
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maintaining of healthy social and working relationships does not allow for any 
conflicts and refusals, which would disturb the harmony of the working process; 
and that is why the Japanese are known for not expressing their opinions, for non-
commitment and for having double standards, all of which is considered to be a 
necessity in this kind of society in order to solve problems without hurting anyone. 
A specific characteristic of the Japanese approach is also a leadership by influence, 
which means a leading process without formal authority involved. The manager has 
to know how to motivate people, how to win them for his idea and intention, which 
he achieves by using his charisma and personal qualities instead of his formal 
designation. 
Japanese Employment Practices 
The Japanese Management System is a general term for management practices or 
managerial styles commonly adopted by Japanese enterprises. European and 
American scholars created the word after World War II when Japanese economy 
had a miraculous recovery. 
Management styles in Japanese companies have been changing a great deal during 
recent years. For instance, many leading companies in electric appliance and 
automotive industries have abandoned the periodical pay raise system and have 
reviewed traditional welfare programs. Instead, performance-based wage system 
and cafeteria benefit plan have been adopted while the rate of part-time and 
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temporary workers is increasing. This means that the concept of "lifetime 
employment" has been deteriorating and both Japanese companies and employees 
are trying to have a new psychological contract regarding a job/wage/promotion 
relation. Some of the features of the "Japanese management system" are 
enumerated below: 
1. Lifetime employment is a practice of long-term employment. In Japan, a 
majority of new college graduates join a company right after their graduation, and 
work for the same company until they reach their retirement age. This means that 
people work for the same company for thirty or forty years. Changing jobs is not so 
popular in Japan as it is in Europe and America. 
Legally, however, Japanese labour contracts are the same as European and 
American ones. Employee has contract with his or her company on an individual 
basis and people are free to leave the company whenever they want to do so. 
2. Ringi System 
The essence of the Ringi system is that decision is to be based on consensus. Every 
proposal is widely discussed in informal groups and a consensus is evolved before 
it is formally approved by the competent committee. This consensus decision is 
considered qualitatively better as it embodies the experience and knowledge of a 
number of employees. 
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If the group is small, personal face-to-face discussion is preferred. However, for a 
large group, a written document is considered essential. 
The disadvantage of this system is that decisions take a longer time to be reached. 
Moreover, the decisions can be pedestrian and not creative. 
3. The Seniority System is composed of Seniority Promotion System and 
Seniority Wage System. 
The Seniority Promotion System is actually not a system but a practice in which 
people are promoted according to their length of service. Most new college 
graduates are treated the same. Even if you have an MBA degree from Harvard, 
you have to start at the lowest position. Managers are gradually promoted up from 
the lowest ranks and need many years of experience before reaching senior 
managerial positions. 
However, this promotion practice does not always work on a pyramidal 
organization hierarchy, as the higher one is promoted, the fewer positions you have 
in the hierarchy. Then, the Seniority Wage System works in compensation for this 
promotion practice. 
The Seniority Wage System is more systematic rather than a practice. It is a pay 
scale based on seniority. The Seniority Wage System is composed of a life wage 
concept and a present yearly pay raise. 
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4. Japanese labour unions are not organized by occupation or industry, but by 
enterprise. Therefore, there is only one union for each company. 
For example, Toyota has a single labour union of Toyota Labor Union within the 
company. Similarly, Nissan has a Nissan Labor Union and Honda has Honda Labor 
Union, one each within each company. All the employees belong to the same 
enterprise union until they are promoted to manager level. Managers leave the 
union to join the management side. 
These enterprise unions are federated by industry, but the function of such industry-
wide organization is different from that of European and American organizations. 
For instance, Confederation of Japanese Automobile Workers' Union (JAW) is 
merely a national center, or political lobbying unit for the automotive industry. 
Unlike the United Automobile Workers' Union (UAW), the Japanese national 
center organization, JAW, for example, does not go into the details of wage and 
labour conditions. Each enterprise union takes full responsibility of collective 
bargaining within each company. 
5. The fiscal year of most Japanese companies begins in April and ends in March. 
As a result, almost all of the employees are recruited at one time and join the 
organization simultaneously in April. Compared with Europe and the USA where 
people are hired throughout the year based on the employment needs, most 
Japanese companies do not hire people midway through the year. New graduates 
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from university or high school are major source of new employment. 
6. Many Japanese companies provide a wide range of fringe benefits and 
welfare programmes for employees. In Europe and USA, companies usually do not 
provide housing facilities. However, companies in Japan provide furnished housing 
to younger employees who do not have their own houses. In addition, companies 
finance a large part of the purchasing cost when an employee wants to buy a house. 
7. The Japanese Management System works effectively in the large corporations 
engaged in the mass production in the secondary industry. Usually the large 
corporations can provide excellent employee welfare programs and a high level of 
in-house education. The enterprise union generally does not demand too much, and 
this is a great benefit especially for the large mass-production companies. 
The Japanese Management System worked well in a labor-intensive industry. The 
steel and coal industries were given a first priority, followed by shipbuilding and 
automobile industries. The Japanese Management System was adopted by large 
corporations in such industries and contributed to the success of such industries. 
Figure 1.1: A Diamond of Japanese Management System 
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Source: Management Japan, Vol 36.2004 
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1.2 SOCIO-ECONOMIC AND CULTURAL ASPECTS 
1.2.1 Increase in Population: There is a direct relation between the total increase 
in population and the total labour cost as the latter is relatively held down when 
younger employees join the company. It is generally believed that the ability and 
performance of the employees increase along with the number of working years. 
Younger employees often gain skills and knowledge soon after they enter the 
company and maintain a high level of performance, while the output may go down 
along with the years of service. As shown in the figure, the company can enjoy the 
relatively low labour cost when the new younger employees continue to join the 
company. 
Figure 1.2: The Difference in Seniority Concept and Real Performance 
Performance 
Reality 
Concept 
Length of Service 
Source : Management Japan, Vol. 36.2004 
1.2.2 Expansion of Total Market 
When the economy and market keeps expanding, the unemployment ratio is very 
low and the labour market outside the organization is very limited. Then, one-time 
recruitment of new graduates is effective. Lifetime employment is necessary to 
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secure the labour force. In-house education works to utilize the limited internal 
labour force more flexibly. Japanese economy was completely shattered after the 
World War II. After the postwar reconstruction was achieved, the Japanese 
economy continued to expand by exporting products to international markets, 
which kept the economy growing steadily. 
1.2.3 Cultural Change: Value and Life Style 
Japanese Management System has been supported by the people's anxiety about 
unemployment. It was most important to obtain a job right after World War II when 
there were severe food shortages and rampant inflation. Thus, lifetime employment 
was most attractive and welcomed by Japanese people. 
Once the lifetime employment practice became popular among large corporations, 
the labour market outside the company did not grow, and people were more afraid 
of unemployment. The ratio of changing jobs is increasing and the labour market 
outside company is gradually growing. The values that are emphasized by the 
Japanese are presented in a chart in Figure 1.5 at the end of the chapter. 
1.2.4 Social Change: Aging Society 
The change in the demographic structure has also affected the Japanese 
Management System. With the Japanese society aging and birth ratio decreasing, 
the average age of total employees is rising and the company has more difficulty in 
hiring new employees. 
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Consequently, the organization hierarchy of Japanese companies is being deformed 
from a normal pyramid into an inverted pyramid as shown in the figure below. This 
has an affect not only on the financial cost but also on the motivation of each 
employee. 
Figure 1.3: Deformation of Organization Hierarchy. 
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Source : Management Japan, Vol. 36.2004 
1.2.5 Economic Change: Recession 
The recent economic recession has made it difficult for Japanese companies to 
maintain the large number of employees who are promoted every year according to 
the seniority system. This has resulted in higher unemployment ratio since World 
War II. 
Organizations are also faced with a difficult financial situation due to the increasing 
labour cost according to the seniority wage system within the framework of 
lifetime employment. 
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1.3 FUTURE OF JAPANESE MANAGEMENT SYSTEM 
Economic, social and cultural changes have affected the Japanese Management 
System. A decade long economic recession has prevented Japanese organizations 
from growing enough to keep the lifetime employment. The social and 
demographic changes have made it more difficult for Japanese organizations to 
maintain the ideal organization hierarchy for the traditional seniority system. In 
addition, the system was affected by the change in the lifestyle and value of 
younger generations that want to change their jobs more frequently. 
The lifetime employment is not always a closed employment system. It is actually a 
long-term employment practice to develop human resource capabilities while 
reducing the risk of unemployment. By securing the long-term commitment, the 
organization provides a variety of services and the employees contribute to their 
organizations' from a long-term perspective. A chart that incorporates this is given 
in figure 1.4. 
Therefore, it may hurt the Japanese economy to destroy the Japanese Management 
System. Today's recession has resulted from the people's anxiety about the future. 
The question is whether the Japanese can improve on the system while dealing with 
the social and cultural changes. 
The market-oriented aspect of the Japanese Management System is another 
advantage. Long-term customer service is often realized because of the lifetime 
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employment. In this regard, there is a possibility that the Japanese Management 
System will effectively work in the tertiary industry. 
The Japanese economy achieved remarkable growth especially in the labour-
intensive secondary industry. This is because that the so-called Japanese 
Management System worked most effectively in such industry. 
Figure 1.4: Key features of Japanese Management Style 
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2. LITERATURE REVIEW 
The literature review covers various aspects related to Japanese Management 
Practices (JMPs). In the following sections, the author describes in detail the 
literature related to the eleven JMPs that were studied. It also covers characteristic 
features that describe the working of the JMPs. It highlights the core issues that are 
important for successful implementation of JMPs. The author has covered the 
implementation and use of JMPs in various countries other than Japan. It studies 
the factors that led to the success of JMPs outside their home ground. This 
knowledge lends itself to the most effective use of JMPs in different cultures. Each 
of the above aspects are given in detail below. 
2.1 JAPANESE MANAGEMENT PRACTICES (JMPs) 
This section deals with the description and evaluation of the most commonly used 
Japanese Management Practices (JMPs). Let us look at the detailed working of 
each of these established practices. 
2.LI Kaizen 
Kaizen was created in Japan following World War II. The word Kaizen means 
"continuous improvement." It comes from the Japanese words "Kai" meaning 
school and "Zen" meaning wisdom. 
While kaizen has historically been applied in manufacturing settings (Imai, 1986; 
Womack et al., 1990; Womack and Jones, 1996; Fujimoto, 1999), it is increasingly 
common to find kaizen applied to service business processes (Bowen and 
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Youngdahl, 1998; Goland et al, 1998; Ledgard, 2002; Swank, 2003; Emiliani, 
2004; Wysocki, 2004), due to the recognition that waste also exists in service 
businesses. 
Kaizen is a system that involves every employee - from the highest management 
right to the cleaning crew. Everyone is encouraged to come up with small 
improvement suggestions on a regular basis. This is not an annual, or monthly 
activity, but continuous. At Japanese organizations, such as Toyota and Canon, 
about 60 to 70 suggestions per employee, per year are written down, shared and 
implemented. 
In most cases, these are not ideas for major changes. Kaizen is based on making 
small changes on a regular basis - continuously improving productivity, safety and 
effectiveness; and reducing waste. 
Suggestions are not limited to any specific area of work. Kaizen is based on making 
changes anywhere such that improvements can be made. The Kaizen philosophy is 
to "Do it better, make it better, improve it even if it ain't broke; because if we don't, we 
can't compete with those who do." 
Western philosophy can be summarized as, "if it ain't broke, don't fix it." The 
Kaizen philosophy is that everything, even if it is not in disrepair, can be improved. 
The kaizen process utilizes various tools and methods to make the problem visible, 
and then uses formal root cause analysis and other means to identify and correct the 
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problem at the source (Zimmerman, 1991;Imai, 1997; Roffe, 1998). The result is 
rapid improvement: lower costs, higher quality, and better products or service -
attributes that customer recognize. 
Kaizen is a system of improvement that in Japan includes both home life as well as 
business improvements. Kaizen even includes social activities. It is a concept that 
is applied in every aspect of a person's life. 
In business Kaizen encompasses many of the components of Japanese businesses 
that have been seen as a part of their success. Quality circles, automation, 
suggestion systems, just-in-time delivery, Kanban and 5S are all included within 
the Kaizen system of running a business. 
Kaizen involves setting standards and then continually improving those standards. 
To support the higher standards, Kaizen also involves providing the training, 
materials and supervision that is required for the employees to achieve the higher 
standards and maintain their ability to meet those standards on an on-going basis. 
Kaizen involves every employee in making change - in most cases small, 
incremental changes. It focuses on identifying problems at their source, solving 
them at their source, and changing standards to ensure the problem stays solved. It 
is not unusual for Kaizen to result in 25 to 30 suggestions per employee, per year, 
and to have over 90% of those implemented. 
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For example, Toyota is a well-known leader in using Kaizen. In 1999 at one U.S. 
plant, 7,000 Toyota employees submitted over 75,000 suggestions, of which 99% 
were implemented. 
These continual small improvements add up to major benefits. They result in 
improved productivity, improved quality, better safety, faster delivery, lower costs, 
and greater customer satisfaction. On top of these benefits to the company, 
employees working in Kaizen-based companies generally find work to be easier 
and more enjoyable - resulting in higher employee morale and job satisfaction, with 
lower turnover. 
With every employee looking for ways to make improvements, it is possible to 
expect results such as: Kaizen Reduces Waste in areas such as inventory, waiting 
time, transportation, worker motion, employee's skills, over production. Basically, 
Kaizen improves space utilization, product quality, use of capital, communications, 
production capacity and employee retention. 
Kaizen epitomises the mobilisation of the workforce, providing the main channel 
for employees to contribute to their company's development. The management 
literature has often credited ''kaizen" and the participation of the workforce in 
process improvement and refinement as being a key element in Japanese 
manufacturing success (Elgar and Smith, 1994; Senge, 1990; Utterback, 1995). 
However, there have been few attempts to provide a comprehensive description or 
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explanation of the concept. The bulk of the literature relates to the context of 
Japanese transplant operations or implementations by Western companies (Cheser, 
1998; Malloch 1997; Parker and Slaughter, 1988; Vasilash, 1998). 
Kaizen provides immediate results. Instead of focusing on large, capital intensive 
improvements, Kaizen focuses on creative investments that continually solve large 
numbers of small problems. Of course, large, capital projects and major changes 
will still be needed, and Kaizen will also improve the capital projects process, but 
the real power of Kaizen is in the on-going process of continually making small 
improvements that improve processes and reduce waste. 
2.1.2 5S 
The 5S Philosophy focuses on effective work place organization and standardized 
work procedures. 5S simplifies the work environment, reduces waste and non-value 
activity while improving quality efficiency and safety. 
1. Sort (Seiri) the first S focuses on eliminating unnecessary items from the 
workplace. An effective visual method to identify these unnecessary items is called 
red tagging. A red tag is placed on all items not required to complete your job. 
These items are then moved to a central holding area. This process is for evaluation 
of the red tag items. Occasionally used items are moved to a more organized 
storage location outside of the work area while unneeded items are discarded. 
Sorting is an excellent way to free up valuable floor space and eliminate such 
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things as broken tools, obsolete jigs and fixtures, scrap and excess raw material. 
The Sort process also helps prevent the JIC (Just In Case) job mentality. 
2. Set In Order (Seiton) is the second of the 5Ss and focuses on efficient and 
effective storage methods. Strategies for effective Set In Order are: painting floors, 
outlining -work areas and locations, shadow boards, and modular shelving and 
cabinets for needed items such as trash cans, brooms, mops and buckets. Imagine 
how much time is wasted per day looking for a broom! The broom should have a 
specific location where all employees can find it. "A place for everything and 
everything in its place. 
3. Shine: (Seiso) Once you have eliminated the clutter and junk that has been 
clogging the work areas and have identified and located the necessary items, the 
next step is to thoroughly clean the work area. Daily follow-up cleaning is 
necessary in order to sustain this improvement. Workers take pride in a clean, 
clutter-free work area, and the Shine step will help create ownership in the 
equipment and facility. Workers will also begin to notice changes in equipment and 
facility location such as air, oil and coolant leaks, repeat contamination and 
vibration, fatigue, breakage, and misalignment. These changes, if left unattended, 
could lead to equipment failure and loss of production. Both add up to affect the 
organization profits. 
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4. Standardize: (Seiketsu) Once the first three S's have been implemented, the 
Organization should concentrate on standardizing best practice in the work area. 
Employees are allowed to participate in the development of such standards, as they 
are a valuable but often overlooked source of information regarding their work. 
5. Sustain: (Shitsuke) This is by far the most difficult S to implement and 
achieve. Human nature is to resist change and more than a few organizations have 
found themselves with a dirty cluttered shop a few months following their attempt 
to implement 58. The tendency is to return to the status quo and the comfort zone 
of the "old way" of doing things. Sustain focuses on defining a new status quo and 
standard of work place organization. 
Once fully implemented, the 5S process can increase morale, create positive 
impressions on customers, and increase efficiency and organization. Not only will 
employees feel better about where they work, the effect on continuous 
improvement can lead to less waste, better quality and faster lead times. Any of 
which will make the organization more profitable and competitive in the market 
place. 
2.1.3 Kanban 
Most Japanese manufacturing companies view the making of a product as 
continuous - right from design, manufacture, and distribution to sales and customer 
service. For many Japanese companies the heart of this process is the Kanban, a 
Japanese term for "visual record", which directly or indirectly drives much of the 
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manufacturing organization. It was originally developed at Toyota in the 1950s as a 
way of managing material flow on the assembly line (Perelman, 1994: 85). Over 
the past three decades the Kanban process, which Bernstein (1984: 48) identifies as 
"a highly efficient and effective factory production system," has developed into an 
optimum-manufacturing environment leading to global competitiveness. 
Monden (1993) and Suzaki (1987) discuss the different types of kanbans and their 
functions. These include withdrawal kanbans, production kanbans, supplier 
kanbans, signal kanbans, common kanbans, tunnel kanbans, express kanbans and 
emergency kanbans. 
In order to accomplish the JIT production in multi-stage production inventory 
systems, the kanban system was developed by a Japanese automobile manufacturer, 
Toyota (Sugimori et al., 1977), and was introduced by Monden (1983) and 
Schonberger (1982). According to Kimura and Terada (1981), the aims of the 
kanban system (the "pull" system) are as follows: 
• to prevent the transmission of the amplified fluctuations of demand or 
production volume of a succeeding process to the preceding process; 
• to minimize the fluctuation of in-process inventory so as to simplify 
inventory control; and 
• to raise the level of shop control through decentralization: to give shop 
supervisors or foremen a role in production control as well as inventory 
control. 
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The performance of the Kanban system is analysed by Krajewski et al. (1987), and 
Takahashi et al. (1994) and the results show the advantage of the Kanban system. 
The Japanese Kanban process of production is sometimes incorrectly described as a 
simple just-in-time management technique, a concept that attempts to maintain 
minimum inventory. The Japanese Kanban process involves more than fine tuning 
production and supplier scheduling systems, where inventories are minimized by 
supplying these when needed in production, and work in progress is closely 
monitored. It also encourages Industrial Re-engineering, such as a 'module and 
cellular production' system, and, Japanese human resources management, where 
team members are responsible for specific work elements and employees are 
encouraged to effectively participate in continuously improving Kanban processes 
within the Kaizen concept (The Japanese refer to Kanban as a simple parts-
movement system that depends on cards and boxes/containers to take parts from 
one work station to another, on a production line. Kanban stands for Kan- card, 
Ban- signal. The essence of the Kanban concept is that a supplier or the warehouse 
should only deliver components to the production line as and when they are 
needed, so that there is no storage in the production area. Within this system, 
workstations located along production lines only produce/deliver desired 
components when they receive a card and an empty container, indicating that more 
parts will be needed in production. In case of line interruptions, each work - station 
will only produce enough components to fill the container and then stop (Roos, 
1992: 112). In addition, Kanban limits the amount of inventory in the process by 
acting as an authorization to produce more inventories. Since Kanban is a chain 
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process in which orders flow from one process to another, the production or 
delivery of components are pulled to the production line. In contrast to the 
traditional forecast oriented method where parts are pushed to the line (Roos, 1992: 
113). A typical diagram of Kanban in production floor is depicted below in 
Figure 2.1. 
Figure 2.1: Use of Kanban in production floor. 
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The Kanban method described here appears to be very simple. However, this 
"visual record" procedure is only a sub-process in the Japanese Kanban 
management system. 
Toyota of Japan has taken the example discussed above one step further. Here, 
certain components are directly supplied from suppliers to the production line. 
Stock levels are therefore kept low and factory overhead can be reduced. The 
supplier's workstations are regulated by the production Kanban, which in turn is 
regulated by the transportation Kanban from Toyota's production lines. The 
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transport Kanban is simultaneously used internally between the warehouse and the 
production lines. This is an excellent example of the integrated Kanban system. 
Roos (1992: 115) notes these advantages of Kanban over the traditional push 
system: 
A simple and understandable process 
Provides quick and precise information 
Low costs associated with the transfer of information 
Provides quick response to changes 
Limit of over-capacity in processes 
Avoids overproduction 
Is minimizing waste 
Control can be maintained 
Delegates responsibility to line workers 
He further indicates, "Kanban represents an efficient tool to continuously 
rationalize the production process and find the source of problems" (Roos (1992: 
115). Since the circulation of Kanban will stop if there is a production problem on 
line, it is easy to both spot and correct the problem instantaneously. 
The Kanban places great emphasis on the individual within the team framework. 
Workers frequently have a great deal of input about the product they manufacture, 
and most companies using the Kanban provide lifetime employment 
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(Eaton, 1995: 27). People who work in a factory using the Kanban are very 
important. Management and workers believe that productivity and quality comes 
from people rather than systems. 
2.1.4 Just In Time (JIT) 
Just In Time is a management philosophy that strives to eliminate sources of 
manufacturing waste by producing the right part in the right place at the right time. 
It can be seen as a new way of thinking, planning, and performing with respect to 
manufacturing. JIT aims at simplicity, efficiency, and minimum waste (Hernandez, 
1989). The basic principle of JIT is to eliminate all forms of waste, defined as 
anything that does not add value to the product (Bumham, 1987). Waste results 
from any activity that adds cost without adding value, such as moving and 
storing. JIT (also known as lean production or stockless production) should 
improve profits and return on investment by reducing inventory levels (increasing 
the inventory turnover rate), reducing variability, improving product quality, 
reducing production and deHvery lead times, and reducing other costs (such as 
those associated with machine setup and equipment breakdown). In a JIT system, 
underutilized (excess) capacity is used instead of buffer inventories to hedge 
against problems that may arise. 
Several researchers recognize JIT as a system-wide approach to manufacturing 
which focuses on the timely delivery of quality products sought by the customer 
and the elimination of waste (Chase et ai, 1998; Lee, 1990; Schniederjans, 1993). 
Success of just-in-time (JIT) systems in the manufacturing environment has been 
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documented by a number of researchers (Bumham, 1987; Crawford et al., 1988; Im 
and Lee, 1989; Rice and Yoshikawa, 1982; Bagchi, 1988; Lieb and Millen, 1988; 
Perry, 1988). Historically, JIT has generally been viewed as an inventory reduction 
technique which can be used to reduce continually the levels of inventory in a 
production process. JIT leads to many operational benefits such as the reduction of 
work-in-process inventory, the reduction of floor space required, the reduction of 
manufacturing lead time, an increase in worker productivity, and an increase in 
inventory turnover (Schonberger, 1982; Schonberger, 1986). 
JIT applies primarily to repetitive manufacturing. The general idea is to establish 
flow processes (even when the facility uses a jobbing or batch process layout) by 
linking work centers so that there is an even, balanced flow of materials throughout 
the entire production process, similar to that found in an assembly line. To 
accomplish this, an attempt is made to reach the goals of driving all queues toward 
zero and achieving the ideal lot size of one unit. 
The basic elements of JIT were developed by Toyota in the 1950's, and became 
known as the Toyota Production System (TPS). JIT was firmly in place in 
numerous Japanese plants by the early 1970's. JIT began to be adopted in the U.S. 
in the 1980's. Most of the literature is focused on JIT implementation in firms in 
developed countries such as the USA (Cook and Rogowski, 1996; Hobbs, 1994; 
White, 1993), Canada (Deshpande and Golhar, 1995; Handfield, 1993), Australia 
(Buxey and Petzall, 1991, Sohal et al, 1993), Scotland (Mould and King, 1995), 
and Spain (Zantinga, 1993). Research has shown that the successful 
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implementation of JIT philosophy can produce significant benefits for 
manufacturing firms; such as, improving quality that consistently and continually 
meets customers requirements; minimizing levels of inventory and improving 
relationship with suppliers (Aghazadeh, 2003); reducing the labor turn over rate; 
reducing manufacturing lead times; reducing set-up time (Wafa and Yasin, 1998); 
reducing operations and materials handling costs; and maximizing the use of space 
(Petersen, 2002). 
JIT can also improve the on-time receipt of material from suppliers (Yasin et ai, 
2001); improving purchasing function; improving preventive maintenance; 
increasing worker participation; improving the quality and timing of received 
material; full utilization of people, equipment, materials and parts; and improving 
competition while reducing paper work (Arnold and Bernard, 1989; Crawford and 
Cox, 1991; Markham and McCart, 1995; Vuppalapati et al, 1995; Altemburg et 
ai, 1999). 
JIT has the following advantages: 
• Reduction of Inventory. JIT reduces inventory at all level of the 
organization. 
• Reduction of Lead Time. Lead time such as setup time and move time and 
waiting time is reduced. 
• Quality Control. JIT improves the quality control by increasing its 
efficiency of managing shop floor production and increasing its commitment to its 
suppliers. 
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• Improvement for Performance. In JIT manufacturing, the organization can 
obtain a greater impact/control over its suppliers. With fewer suppliers, 
organizations have larger control because the amount purchased is usually large. In 
addition, organizations can obtain a tighter requirement on products from their 
suppliers. 
• Total Preventive Maintenance. JIT provides preventive maintenance to 
lessen the risk of machine breakdowns. 
• Continuous Improvement. JIT is a never-ending method in operation 
management. 
• Strategic Gain. JIT helps organization to remain competitive in the market 
place. 
• Reduction of Wastes. JIT helps significantly in reducing wastes. 
2.1.5 Quality Circles (QCs) 
Quality circles were first developed and formalised in the 1960s by a man named 
Kaoru Ishikawa in Japan (Russell, 648; Deming, 1982). The Union of Japanese 
Scientists and Engineers (JUSE) were the ones who paid for the research that put 
the theories about behavior science and quality control together. The literature 
defines a QC as a group of five to 15 employees who meet voluntarily, mostly 
during company time, to identify on-the-job problem causes and recommend 
solutions to management. The concept of QCs is rooted in human behavioural and 
motivational theories (Ouchi, 1981). Research into QCs grew as a result of the 
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pioneering efforts of Deming, Shewhart, Juran, and Taguchi (Blair and Ramsing, 
1983; Gaither, 1992; Handfield, 1989). 
Quality circles are useful because the members of the team are from the same 
workplace and face similar problems. This concept is a management tool that has 
many benefits for various work environments. Some examples of those benefits are 
control and improvement of quality, more effective company communication, using 
employee problem solving capabilities, and more job involvement. 
Their success in Japan is attested by the strong presence of over a million QCs, 
compared to about 100,000 in the USA (Moore, 1992). MuUins and Schmele 
(1993) suggest that managers must place value in QCs, have faith in their 
effectiveness, and appoint middle manager facilitators to increase the success of the 
group. Indeed, Park (1991) mentions that QCs are one of the most popular 
management responses to productivity and quality related issues. 
In order to have company-wide impact for the quality circle movement, there 
should be a steering committee at the apex level with the nomination of a senior 
management person as the coordinator. He should be responsible for facilitating the 
creation of various quality circles and nominating facilitators for the same. They in 
turn will have to select the leaders and team members. The above process is 
illustrated below with the help of a diagram in Figure 2.2. 
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Figure 2.2: Working of Quality Circle. 
In using the Quality circles concept, there are three main parts to go through. The 
steps are identifying, analyzing, and solving quality-related issues (Russell, 648). 
After the quality circle is set up, the next step would be to train the group. The 
training is to make sure all the volunteers understand the order and meaning of the 
steps and how to go through them. 
Following training is the first real step in the Quality circle process - problem 
identifying. At this step, the members of the group are free to brainstorm about the 
problems they face in the workplace. Within this brainstorming session there are no 
bad ideas. After the members have come up with everything they can think of, they 
go through the list and analyze each problem individually. 
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The step of problem analysis is to look closer at one problem at a time and having 
everyone's input on how to solve it. This step involves opinions from the members 
and research. The opinions are important because the members in this group are the 
ones who are faced with the problems at hand. The research can help to show the 
member what the result or effect will be with the way they may choose to solve a 
problem. After they are done with the analysis and come up with the solution, they 
have entered the next step. 
The last step in quality circles is the solution. The members prepare how they 
intend to solve the problem that was first presented in the brainstorming. The 
solution is explained in how it works and what the solution results should be. The 
results are then shown to the managers and the group as a whole. The three steps of 
identifying, analyzing, and solving are all very important in completing the process 
of a quality circle. 
Quality circles can be used by large business and small groups. One example of a 
large firm using this concept is Xerox. Xerox has an annual teamwork day and 
because of a past teamwork day, they were able to prevent 6500 tons of waste from 
going to a landfill. Their solution was a recycling programme, which worked 
(Russell, 649). 
United Airlines used quality circles to look at the problem of no-shows and sick 
leave problems. As a result of the employees' analysis of the problem sick leave 
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was cut by 17 percent, which saved United Airlines $18.2 millions in the first year 
(Russell, 650). 
Marks et al. (1986) have measured the impact of QCs on the quality of work life, 
productivity and absenteeism in a manufacturing firm based in the USA. They have 
shown that QCs have a positive impact on productivity and quality. Similar impacts 
have also been observed in other industries such as health care (Yaw, 1993), 
electronics (Gerry, 1995), and banking (Lampe and Sutton, 1992). 
This concept has been shown to improve work productivity, save money and even 
to save lives. Xerox addressed environmental concerns by making less waste. 
United Airlines increased productivity and saved money, which in the end could 
have lowered fairs. 
2.1.6 Total Productive Maintenance (TPM) 
Total productive maintenance (TPM) is a manufacturing program designed 
primarily to maximize the effectiveness of equipment throughout its entire life by 
the participation and motivation of the entire workforce (Nakajima, 1988; 
Nakajima, 1992). The benefits from implementing TPM have been well 
documented at numerous plants. Many companies, such as Steelcase (Koelsch, 
1993), Nissan (Suzuki, 1993), Nippondenso (Teresko, 1992), and Michigan 
Automotive Compressor (Maci, 1995) have told similar success stories. All claim 
that TPM had a significant impact on their maintenance effectiveness. The goal of 
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the TPM program is to markedly increase production and, at the same time, 
increase employee morale and job satisfaction. 
TPM brings maintenance into focus as a necessary and vitally important part of the 
business. It is no longer regarded as a non-profit activity. Down time for 
maintenance is scheduled as a part of the manufacturing day and, in some cases, as 
an integral part of the manufacturing process. The goal is to hold emergency and 
unscheduled maintenance to a minimum. 
First developed in Japan in 1971 by the Japanese Institute of Plant Maintenance 
(JIPM) and widely adopted in Japanese firms today, TPM is a notion taken from 
the TQM concept of zero production defects and applying it to equipment where 
the aim is to have zero breakdowns and minimal production losses (Tajiri and 
Gotoh, 1992). TPM, a relatively new approach to the development of maintenance 
systems (Nakajima, 1988), is "a scientific company-wide approach in which every 
employee is concerned about the maintenance and the quality and efficiency of his 
or her equipment" (Dale and Cooper, 1992, p. 163). In short, the objective of TPM 
is to create a sense of joint responsibility between supervisors, operators and 
maintenance workers, not only to keep machines running smoothly, but also to 
optimise their overall performance. 
TPM was introduced to achieve the following objectives. 
• Avoid wastage in a quickly changing economic environment. 
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• Produce goods without reducing product quality. 
• Reduce cost. 
• Produce a given batch quantity at the earliest possible time. 
• Goods sent to the customers must be non-defective. 
TPM is an innovative Japanese concept. The origin of TPM can be traced back to 
1951 when preventive maintenance was introduced in Japan. However, the concept 
of preventive maintenance was taken from USA. Nippon Denso was the first 
company to introduce plant wide preventive maintenance in 1960. Preventive 
maintenance is a concept wherein, operators produced goods using machines and 
the maintenance group was dedicated to the work of maintaining those machines. 
However, with the automation of Nippon Denso, maintenance became a problem, 
as more maintenance persoimel were required. Therefore, the management decided 
that the operators would carry out the routine maintenance of equipment. (This is 
Autonomous Maintenance, one of the features of TPM). Maintenance group took 
up only essential maintenance tasks. 
Thus Nippon Denso, which already followed Preventive Maintenance, also added 
Autonomous maintenance done by production operators. The maintenance crew 
learnt equipment modification for improving reliability. The modifications were 
made or incorporated in new equipment. This leads to Maintenance Prevention. 
Thus, preventive maintenance along with Maintenance prevention and 
Maintainability Improvement gave birth to Productive maintenance. The aim of 
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productive maintenance was to maximize plant and equipment effectiveness to 
achieve optimum life cycle cost of production equipment. 
By then Nippon Denso had made quality circles, involving the employee's 
participation. Thus, all employees took part in implementing Productive 
maintenance. Based on these developments, Nippon Denso was awarded the 
distinguished plant prize for developing and implementing TPM, by the Japanese 
Institute of Plant Engineers (JIPE). Thus, Nippon Denso of the Toyota group 
became the first company to obtain the TPM certification. 
TPM is the maximization of equipment effectiveness through total employee 
involvement. It incorporates the use of autonomous maintenance by operators, 
small group activities to improve equipment reliability, maintainability and 
productivity. It also utilizes the principle of continuous improvement, or kaizen, to 
raise the standards constantly. TPM is a low-cost people-intensive system for 
maximizing equipment effectiveness by involving the entire company in a 
preventive maintenance program (Noori and Radford, 1995) or is the maintenance 
management to keep the current plant and equipment at its highest productive level 
through cooperation of all areas of the organization (Besterfield et ai, 1999). TPM 
management brings everyone, from equipment designer to operators, together to 
work under an autonomous and small group environment (Bamber et ai, 1999). 
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2.1.7 Single Minute Exchange of Dies (SMED) 
In these modem times of rapidly increasing diversity and smaller batch sizes, setup 
time reduction is of crucial importance for the profitability of many organizations. 
For example, bottling industries sometimes spend more than 20% of their planned 
production time on changeovers. Fortunately, these setup and changeover times can 
be reduced significantly when the SMED system is applied. The SMED system has 
a proven record of accomplishment in many types of industries. 
Single Minute Exchange of Dies (SMED) is the approach to reduce output and 
quality losses due to changeovers. The method has been developed in Japan by 
Shigeo Shingo, and has proven its effectiveness in many companies by reducing 
changeover times from hours to minutes. Based on his huge experience, Shigeo 
developed a method to analyze the changeover process, enabling local personnel to 
find out themselves why the change over took so long, and how this time can be 
reduced. In many cases, change over and setup times can be reduced to less then 
ten minutes, so the change over time can be expressed with one single digit, and is 
therefore called "Single Minute Exchange of Dies." 
Four steps to SMED 
Discriminate operations that must be done while machine is stopped, called internal 
setup (IS), from those that can be done while machine runs, called external setup 
(ES), and useless operations. 
Suppress useless operations, convert IS operations into ES. 
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• Simplify fitting and tightening procedures. 
• Work together. 
• Suppress adjustments and trials. 
SMED is not only suitable for industries with machines and automated workshops, 
fast Die change, or model change, but also for changeovers on a manual assembly 
line that carry a request to change work-posts' layout, change tools and jigs. 
2.1.8 Poka-Yoke 
Mistake-Proofing a product's design and its manufacturing process is a key element 
of Design For Manufacturability / Assembly (DFM/A). Mistake proofing is also a 
key element of improving product quality and reliability and an element of the 
design for six sigma (DFSS) concept i.e. - A difficult to assemble product is more 
likely to be assembled incorrectly. 
The Japanese concept of Poka-Yoke (mistake-proofing) is oriented to finding and 
correcting problems as close to the source as possible because finding and 
correcting defects caused by errors costs more and more as a product or item flows 
through a process. Early work on Poka-yoke by Japanese authorities like Shingo 
focused on mistake-proofing the process after a product has been designed and is in 
production. As time has passed, more emphasis has been placed on how the design 
of the product to avoid mistakes in production. Often the benefits of mistake 
proofing not only help with production of the product, but can also contribute to 
correct user operation and maintenance of the product, and servicing of the product. 
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The concept of Mistake-Proofing involves: 
• Controls / features in the product or process to prevent or mitigate the 
occurrence of errors. 
• Requires simple, inexpensive inspection (error detection) at the end of each 
successive operation to discover and correct defects at the source 
There are six mistake-proofing principles or methods. These are listed in order of 
preference or precedence in fundamentally addressing mistakes: 
1. Elimination seeks to eliminate the possibility of error by redesigning the 
product or process so that the task or part is no longer necessary. Example: product 
simplification or part consolidation that avoids a part defect or assembly error in 
the first place. 
2. Replacement substitutes a more reliable process to improve consistency. 
Examples: use of robotics or automation that prevents a manual assembly error, 
automatic dispensers or applicators to insure the correct amount of a material such 
as an adhesive is applied. 
3. Prevention engineers the product or process so that it is impossible to make a 
mistake at all. Example: Limit switches to ensure that a part is correctly placed or 
fixed before process is performed; part features that only allow assembly the 
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correct way, unique connectors to avoid misconnecting wire harnesses or cables or 
part symmetry that avoids incorrect insertion. 
4. Facilitation employs techniques and combining steps to make the work easier 
to perform. Example: visual controls including color coding, marking or labeling 
parts to facilitate correct assembly; exaggerated asymmetry to facilitate correct 
orientation of parts; a staging tray that provides a visual control that all parts were 
assembled, locating features on parts. 
5. Detection involves identifying an error before further processing occurs so that 
the user can quickly correct the problem. Example: sensors in the production 
process to identify when parts are incorrectly assembled, built-in self-test (BIST) 
capabilities in products. 
6. Mitigation seeks to minimize the effects of errors. Example: fuses to prevent 
overloading circuits resulting from shorts; products designed with low-cost, simple 
rework procedures when an error is discovered; extra design margin or redundancy 
in products to compensate for the effects of errors. 
Ideally, mistake proofing should be considered during the development of a new 
product to maximize opportunities to mistake-proof right from the designing of the 
product and through the process (elimination, replacement, prevention and 
facilitation). Once the product is designed and the process is selected, mistake-
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proofing opportunities are more limited (prevention, facilitation, detection and 
mitigation). 
All the above practices have contributed to the structured and disciplined manner in 
which the Japanese industry has staked its place in the international markets. It is 
now important to look at the essential features of the JMPs. 
2.1.9 Zero Defects (ZD) 
It was Toyota, and in particular one of their industrial engineers, Shigeo Shingo, 
who have been credited with creating the concept of zero defects. 
Zero defects method endorses continuous improvement. This is the never-ending 
effort to totally eliminate all forms of waste (the Japanese call it "muda"), including 
reworks, yield losses, unproductive time, over-design, inventory, idle facilities, 
safety accidents, and the less tangible factors of unrealized individual and societal 
potential. 
The Zero Defects concepts are based on a theoretical ideal scenario. However, by 
using the following principles, quality improvements can be made. 
There is no tolerance for errors within the system. 
The goal of all processes is to avoid defects in the products or services. 
100 percent inspections done at the source instead of sample inspections 
Immediate feedback from successive quality checks and self checks 
51 
In 1977, Matsushita's washing machine manufacturing facility went on a one 
month drive to manufacture parts with zero defects. This example reinforced Dr. 
Shigeo's theory that potential improvements are made possible by implementing 
the above principles of zero defect. 
Zero defects sounds similar to Quality Circles (QC). Actually ZD and QC are quite 
different in approach. Zero defects generates ideas from workers as individuals but 
QC rely on worker groups for ideas. There are no special procedures followed in 
ZD idea generation but QC usually do follow up, a step-by-step procedure. ZD 
objectives are limited to quality improvement ideas whereas QC are aimed at 
quality, methods, morale and motivation objectives. 
ZD seems to have enjoyed its greatest success in its early developmental years in 
the U.S aerospace industry. The time was the early 1960s when the United States 
was worried about its "missile" gap vis-a-vis the Soviet Union. Patriotic 
motivation made it easy for workers to accept the Zero defect imperative. 
Japanese use the term zero defects quite frequently. "Zero" defects aptly conveys 
the fundamental goal of perfection. 
2.1.10 Work Improvement Team (WIT) 
Work Improvement Teams are formed to focus on improving the work processes in 
an Organization. 
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There are multiple reasons for an organization for choosing to implement WITs, 
anything from improving quality of products, processes, systems, etc. For instance, 
if the purpose behind the implementation is primarily quality improvement, 
employees are told about the need for improving processes and eliminating waste. 
Also communications to the employees contain an explanation of the company's 
quality expectations and current level of performance with respect to those 
expectations. 
Additionally, employees are made to understand their own roles in the 
implementation as well as those who will be leading the projects. And employees 
are also explained the expected outcome of the projects. WITs are primarily about 
changing the culture of an organization's problem-solving strategy. The proposed 
change will succeed better if the quality of communication leading the process is 
very focused. 
The communication from Management should focus on the various aspects of what 
WITs can do for the organization. Employees should be explained the positive 
opportunities that are derived by WIT implementation, such as how improving 
quality will lead to better service to the stakeholders. Employee participation in 
process improvement decisions is crucial. The most important thing is to make sure 
that the leadership of the organization should provide the desired support. 
53 
The leaders should send teams to WIT meetings to witness their success. 
Employees should understand that the focus for improvement is on problem 
solving, studying and improving processes. A key indicator of the value of the 
project will be employee job satisfaction. 
How WITs are organized and implemented 
Following management's decision to implement WITs, a top-level leadership team 
is formed to manage the implementation. They will authorize a pilot 
implementation to be made in an area where there is universal agreement on the 
need for a particular problem to be solved. 
After the success of the pilot implementation, WITs are formed for each 
organizational function. They should meet at a scheduled time once a week and 
elect their new leader. The new WITs' meetings will need to be moderated by a 
facilitator until they understand how the method works. After sufficient time has 
elapsed for the WITs to become successful, the bottom level of supervision which 
is no longer needed is eliminated. 
How WITs are trained 
A Facilitator with special training in group dynamics will start training the WIT at 
its weekly meetings in problem solving techniques. The most important thing is the 
process flow chart. There are two different types of process flow charts: high-level 
and detailed. 
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A high-level process flow chart is useful in explaining to new employees and 
outsiders how the function operates. But the detailed process flow chart is the most 
valuable to the WIT. It allows them to study the detail processes of their work. 
After the pilot WIT has been successful, special training sessions may be initiated 
for the entire organization for the purpose of introducing the WIT method. 
2.1.11 Cellular Manufacturing (CM) 
Cellular Manufacturing and work-cells are at the heart of Lean Manufacturing. 
Their benefits are many and varied. They increase productivity and quality. Cells 
simplify material flow, management and even accounting systems. 
Studies devoted to analysing the performance of CM systems may be classified 
first into the following three streams of research (Shambhu et al., 1996): 
• simulation-based investigations; 
• analytical models; 
• empirical research. 
Simulafion studies of CM were first conducted in the 1970s. Early studies 
investigated the extent of benefits such as reduction in lead time and set-up times 
with the introduction of cellular layouts. These were followed by the works of 
Leonard and Rathmill (1977)] and Rathmill and Leonard (1977), which raised 
fundamental questions regarding reduction in flow time and work-in-process (WIP) 
inventory possible with CM. This represents the origins of what we refer as the 
cellular manufacturing paradox. Research on CM continued to rely on computer 
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simulation as the primary research tool during the 1980s, with Gupta and Ttfmpkins 
(1982) investigating the effects of load imbalances, and Ang and Willey (1984) 
examining the effects of inter-cell movements. However, there was increasing 
methodological rigour, beginning with, in particular, the studies of Flynn and 
Jacobs (1986;1987). 
CM is a philosophy that attempts to recognize and exploit similarities among 
components (Mubarak et al., 2003). Components are grouped into families based 
on similarity in shapes or production processes or both. Machines are then grouped 
into cells to produce these components. The advantage is that the time required for 
the set-up changes between components that are similar is shorter which reduces 
component flow times, lowers work-in-process inventories, and increases 
productivity for machines. A number of CMS (Cellular manufacturing Systems) 
design approaches have been developed. Comprehensive reviews of cell design 
approaches are presented by several researchers (Chu, 1989; Singh, 1993; Shafer, 
1998; Suresh and Kay, 1998; Shanker and Vrat, 1999; Mansouri et al, 2000). 
Cellular Manufacturing seems simple. However, beneath this deceptive simplicity 
are sophisticated Socio-Technical Systems. Proper functioning depends on subtle 
interactions of people and equipment. Each element must fit with the others in a 
smoothly functioning, self-regulating and self-improving operation. 
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A work-cell is a work unit larger than an individual machine or workstation but 
smaller than the usual department. Typically, it has 3-12 people and 5-15 
workstations in a compact arrangement. An ideal cell manufactures a narrow range 
of highly similar products. Such an ideal cell is self-contained with all necessary 
equipment and resources. 
Cellular layouts organize departments around a product or a narrow range of 
similar products. Materials sit in an initial queue when they enter the department. 
Once processing begins, they move directly from process to process (or sit in mini-
queues). The result is very fast throughout. Communication is easy since every 
operator is close to the others. This improves quality and coordination. Proximity 
and a common mission enhance teamwork. 
Simplicity is an underlying theme throughout cellular design. Notice the simplicity 
of material flow. Scheduling, supervision and many other elements also reflect this 
underlying simplicity. 
The benefit of using cells can be best seen with the help of an example. The 
example below is from an electronics plant. In the functional configuration, 
departmental organization is by function (or process). Since each board requires all 
(or most) processes, it travels to every department. In each department, it sits in 
queue waiting for processing. Ten process steps require ten queues and ten waits. 
Travel distances are long, communications difficult and coordination is messy. 
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However, when using the cellular layout, all the above aspects function smoothly, 
and with less wastage. 
Figure 2.3. a: Traditional layout. 
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2.2 CHARACTERISTIC FEATURES OF JAPANESE MANAGEMENT 
PRACTICES 
The Japanese achieve the present level of manufacturing excellence by mostly 
doing simple things - but doing them very well and with continuous improvement. 
Some of the highlights are given below: 
2.2.1 Proactivity 
"Uncertainty is an inescapable part of the enviroimient in which managers work 
and managerial performance in most organizations can be measured by the 
effective identification and resolution of uncertainty" (Plunkett and Hale, 1982). 
Japanese managers totally believe in prevention. Problems are identified and 
resolved before or while they surface and occur. 
Proactivity through feed-forward intelligence is built not in the minds of managers 
alone but is designed into the total system and procedures. Feed-forward 
information systems are considered the central edifice of Japanese planning. 
Planning, which is fundamentally futuristic, in Japan it is proactive and time 
consuming. Nothing is left to either randomness or arbitrariness. 
2.2.2 Creating a Clean, Orderly Workplace 
"Cleanliness is next to Godliness" is a fundamental belief. Accordingly, factories 
are kept exceptionally clean and orderly, regardless of the type of industry, nature 
of operational processes, the age of Organization, its location, etc. 
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Japanese keep their machines clean; workers keep their uniform, tools and 
equipments clean. Sources of litter are carefully controlled - boxes, plastic tubes 
and pipes are positioned to catch metal shavings and direct oil away from the 
workplace, spare parts and raw materials carefully stored in specified areas for 
proper identification, sorting and movement. Keeping their workplaces and 
machines in good order is the responsibility of workers themselves, along with 
maintaining output and quality. 
2.2.3 Minimal Inventory 
While purchasing raw materials, Japanese companies adopt the policy of nil or 
minimal inventory. "Inventory is the graveyard of any business" - Japanese exhibit 
this belief in every aspects of manufacturing and sales. Suppliers often make three 
to four deliveries a day to avoid excess stock in the plant. Finished goods are 
removed immediately from the floor and either transferred to a separate warehouse 
or shipped directly to customers or distributors. Work in progress inventory is also 
kept to a minimal by moving material steadily along the line. 
2.2.4 Perseverance 
"Pursuing the last grain of rice in the comer of the lunch box" is a Japanese saying 
that describes a person's tendency to be over scrupulous. 
60 
A classical example can be found in the chasing of zero defect by the Japanese -
they never give up on the efforts for bringing down rejections from existing levels 
to parts per thousand, parts per million, parts per billion and so on till total 
perfection is achieved. 
2.2.5 Quality Culture 
Japanese wisdom says, "Loss of quality is a loss to the society"; and in accordance, 
managers think about the quality of the product, first, by careful planning in the 
product design stage. Interminable discussions among engineering, production, 
quality assurance and sales personnel take place before the design is finalized. 
Product design is viewed as part of a total product development-process system. 
Once production begins, managers concentrate on holding onto these standards. 
Material Managers also think quality in by recognizing that even the most carefully 
designed and stable production process cannot maintain high quality if the 
materials that enter the process are defective. The pressure put on supplier to 
improve the quality of their own materials is incredible to an American, but 
Japanese manufacturers do not think that simple pressure is sufficient. Instead, they 
work with suppliers to ascertain why problems arise and to help solve them. 
It has been observed that the necessary elements of Japanese management are 
significantly different from the rest of the world. The unique features are: 
• Grant of autonomy to the work place. 
61 
• Consensual decision making at every level. 
• Shared and pooled knowledge to create a learning organization. 
• Adherence to the basics, and finding problems and eliminating them at the root 
causes. 
• Continuously developing human resources through planned interventions 
(Mikani, 1987). 
• Success of Japanese Management lies in 5Fs according Bhuva (1992). These 
are: i) Farsightedness, ii) Flexibility, iii) Forcefulness, iv) Fastidiousness, and v) 
Fulfillment. 
The problems facing the industries today are not simple and neither are their 
solutions. The Japanese have an enormous capacity to develop their own skills and 
capabilities, and they have developed this by learning from others, technologically 
and managerially. Not all Japanese techniques may fit directly into the Indian 
context. But if we develop adaptive management systems that will conform to the 
internal constraints and external imperatives, they have a great chance of 
succeeding. Schonberger (1982) finds, 'determination to improve' and 'belief that 
change is possible' as important attributes which the Japanese possess. 
If Japanese have achieved profound growth in terms of technology and economy by 
using some common-sense principles of management, then it is possible that any 
nation, particularly India can learn from Japanese management systems and adapt it 
successfully. 
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2.3 APPLICATION OF JAPANESE MANAGEMENT PRACTICES IN 
DIFFERENT COUNTRIES 
The flexible automation that was based on microprocessor technology reduced 
economies of 'scale' and introduced economies of 'scope' (Morris and Wilkinson, 
1995). Kern and Schumann (1984, 1987) argue that 'new production strategies' 
mark a fundamental break in Taylorism and a re-emergence of the importance of 
labour in the production process. Taylorism, and its associated lack of autonomy, 
deskilling, and central production control, is replaced by labour that is re-skilled, 
re-trained and given core production responsibilities. 
Thus, there is a blurring of the distinction between large and small batch 
production, and hence firms are no longer faced with a choice between mass or 
craft production, but can engage in both. More importantly, they now have the 
option of high volume production of customized quality -competitive goods, for 
example, 'diversified quality production'. (Sorge & Streek, 1988). 
Contrasts between Japanese production system and human relations ideals have 
similarly been found by other critics. Delbridge argues that the reality in Japanese 
companies is work intensification through waste elimination and tight manning. 
Swell and Wilkinson (1992) documents the imposifion of tight management control 
through surveillance and strict discipline. From a critical perspective, the teams of 
workers take on some of the responsibilities of the ideal autonomous work group , 
but emphatically do not enjoy the rights. 
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The optimists and advocates talk of 'worker empowerment', emphasizing multi-
skilling, job rotation, teamwork and employee involvement through quality circles 
and Kaizen groups, as an integral part of the socio-technological system. Blue-
collar workers are given the same status as white-collars (reflected symbolically in 
single status facilities) and the supervisor becomes 'team leader' with 
responsibilities and authority which in British or American organizations would be 
the preserve of staff specialists or higher managers (Wickens, 1987). 
In order to analyze the true value of these concepts, it becomes important to review 
the application of the practices to environments other than the Japanese 
environment. Application of Japanese Management Practices in different countries 
has been reviewed in this section. 
2.3.1 Japanese Management Practices In Australia 
Japanese management practices have found a substantial base in Australia. 
Dedoussis (1990) finds that the view shared by the vast majority of business 
leaders, policy makers and union movement leadership is that the introduction of 
new practices in HRM (Human Resource Management) is imperative if Australian 
industry wants to become internationally competitive. The findings reported are as 
outlined below: 
1) Recruitment for higher positions focuses on candidates in the age group of 
35-40 who are hired directly according to demands of each firm. Work experience 
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with formal educational qualification is highly valued. In the case of candidates for 
managerial position in bigger firms formal educational qualification are important. 
2) Recruitment focuses on candidates at NEC in the age group of 25-30. At 
this age, candidates are considered as less likely to leave than younger employees 
and yet be adaptable enough. 
3) Adaptability and teamwork are important in bigger firms for example, 
Toyota and NEC, as operations are quite complex and tasks are often allocated to 
teams of employees. 
Key features of Australian adaptation 
1) Training: In the early stages of operations in Australia, by personnel 
dispatched from parent companies blue collared employees were trained on the job. 
NEC spends 2.8% of wages/salary on training and the figure for Toyota is slightly 
above 2%. These two are the only firms with establish training sections and full 
time training personnel. 
I 
2) Job Rotation: In NEC and Toyota, planned job rotation takes place every 
six to eight months while programmes for white collar employees are virtually non-
existent with the exception of NEC which practices limited job rotation. 
3) Job assignment and work groups: Job descriptions are absent while there is 
emphasis on the performance of tasks as required by the demands of production. 
Toyota reduced its 42 job classifications in 10 groups to three broad skill levels. 
Work groups of approximately 10 employees are used at NEC, Toyota. 
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4) Promotion: For shop floor vacancies, the policy in all firms is to rely on 
internal promotion. In larger firms, managerial and administrative vacancies are 
filled mostly by internal promotion. For white-collar vacancies, which exist in 
smaller firms, a dual policy was made which relied on internal promotion and 
external recruitment. Internally promoted blue-collar employees and managers have 
an above average length of service recorded in most firms. This suggests that the 
length of service record plays a crucial role in promotion. 
5) Decision-making: Australian managers have limited involvement in the 
decision-making process and they are often required to implement decisions that 
were made without much consultation and input on their part. At NEC and Toyota, 
management philosophy and corporate objectives have been formally established, 
where information is disseminated to employees on a regular basis. The flow of 
communication in most firms tends to be one-way, i.e., top-down. It appears that 
the practice of bottom-up decision-making aims primarily at enlisting the support 
of Australian manager in the decision-making process rather than delegating 
authority to them. 
6) Security of employment: Improvement in the market position of NEC, 
Nippon Denso and Toyata over the last few years has been accompanied by the 
steady increase in employment levels and the absence of any retrenchments. 
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2.3.2 Japanese Management Practices in Singapore 
As part of is strategy for economic restructuring in the 1980s, the Singapore 
government encouraged local employers to adopt Japanese-style management 
practices to improve employee work attitudes, labour turnover, productivity and 
labour-management relations. This was founded on a belief that the Japanese 'role 
model' was culturally compatible with Singapore's values and aspirations. While 
Singapore is culturally predominantly Chinese, the Chinese and Japanese cultures 
have much in common. Government policy in Singapore has been strongly 
promoting House Unions and QCs in particular. The information and the appeal for 
use was spread through seminars, courses, conferences and publications. Some 
statutory boards and government ministries swiftly adopted Japanese management 
practices in response. However, many organizations did not: They questioned the 
validity of doing so. 
A survey of three Japanese companies in Singapore in 1981 revealed that they did 
not entirely practice the Japanese system of management in their operations: Only 
one had started quality circles and none used the seniority system for determining 
pay and promotion (Chan, 1982). This finding was replicated by Putti and Chong 
(1985) in the electronics and electrical engineering industries in Singapore. Chong 
and Jain (1987) found that Japanese firms in Singapore adapted their pracfices to 
the local environment, including the use of quality circles and not laying off 
workers. Rodgers and Wong, (1966), in their study of Japanese firms in Singapore, 
found similar use of QCs but adaptation in respect of wage and promotion systems 
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and job security. Findings in a National Productivity Board seminar suggested that 
the seniority system and lifetime employment would probably fail to take root in 
Singapore because of the meritocratic culture of Singapore (Straits Time, 1982). 
Transferability of Japanese management practices within East Asia was reported by 
Fukuda (1988) in the findings from his survey of forty-three Japanese subsidiaries 
operating in Singapore. He found that 7 per cent of those in Singapore were using 
such practices to a great extent and 42 per cent were using them to the least extent. 
He also found that there was a great deal of uncertainty about the transferability of 
Japanese-style management to Singapore: Only 12 per cent believed it to be 
possible while 35 per cent believed it to be impossible. 
Employees in Singaporean organizations are willing to take responsibility for group 
decisions. They seem to be open enough to accept criticism in discussions that lead 
to decisions. Moreover, they have a strong inclination to participate in the decision-
making process. Consensual decision-making emerged as the most common facet 
oftheJMPs. 
Lifetime employment is a moderately used JMP in Singapore, with no significant 
variation according to company ownership. However, it is marginally not favored 
by Singapore employees and ranks low in this respect. Moreover, where it is 
practiced, it is more often unfavorably regarded. It is possible that job security may 
not be important to Singapore employees as continuing rapid economic growth has 
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led to a full- employment economy over a long period. Wee and Kau (1987) found 
this to be true for young graduates. 
Seniority systems 
Seniority systems are the least favored JMPs in Singapore. A consistent finding 
was obtained by Wee and Kau (1987) in respect of young graduates: personal gain 
through merit is a stronger motive than equity. This is similar to western culture, 
where seniority system would pose great difficulty for western market economies 
and the emphasis on individual ability and performance (Beardwell, 1994). 
Seniority systems are favored less by employees on higher incomes, though there 
are no significant differences on the basis of age, length of service, gender, marital 
status or education. Singapore's culture is strongly meritocratic. Employees 
therefore may suffer cognitive dissonance in their value system. However, if the 
company practices the seniority system, then employees would prefer to stay with 
the company. Another view is that a seniority system, where it exists in an 
Organization, is seen as an attractive alternative to reward and promotion system 
that are ill designed, ill managed or corrupt. 
The use of JMPs has been most successful in respect of 'hard' practices like 
production practices such as Just-In-Time, Kanban and TQM. It was also found 
that house unions, quality circles, and consensual decision-making are transferable, 
while seniority systems, and lifetime employment is not (Gill & Wong, 1998). The 
likely reason for this is their relative independence from cultural influences. 
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Clearly, there is greater difficulty in reproducing 'soft' human resource 
management practices in different cultures. Clegg (1986) makes the point that the 
Japanese management practices are not a panacea or a paradigm. 
2.3.3 Japanese Management Practices in the United Kingdom 
The post World War II period was characterized by the economic boom and the 
onset of recession intensified the concern of politicians, managers and the others 
with the relatively poor performance of the British industry. As many organizations 
struggled to survive in an increasingly competitive international environment 
attention in this country and elsewhere came to be focused on the so-called 
Japanese economic 'miracle'. Moreover, the interest in the 'secrets' of Japan's 
industrial success was further heightened due to the relative ease with which 
Japanese companies were able to withstand the worst shocks. The employment and 
production practices found in Japanese companies have thus become the focus of 
scrutiny and investigation with a view to gleaning any lessons that can be learnt in 
order to emulate Japanese success. 
Dore (1973) feels that the Japanese management style has to do with particular 
solutions to a range of adverse conditions facing industry (demographic, 
dependence on raw material and energy resource imports) and the capacity to 
modernize through highly selective absorption and adaptation of technology. 
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Key features of adaptation of JMPs in the UK: 
Rick Delbridge's (1995) study of a Japanese owned consumer electronics plant 
located in England show the style and extent of management control and worker 
behavior, and the nature of workplace relations at the plant. He found that the 
incorporation of just-in-time (JIT) and total quality management (TQM) into 
clearly defined management objectives had allowed a visible complete combination 
of the control of labour with management's economic goals. Worker resistance and 
'misbehavior' persisted, but in the ways which were increasingly fragmentary and 
marginal. 
Japanese management systems seem to have widespread implications at micro as 
well as macro levels. The adoption of the JIT/TQM factory system represents an 
opportunity for managers to intensify work and to extend the frontiers of control 
through increased surveillance, heightened responsibility and accountability, the 
harnessing of peer pressure to perform to management dictates, and the fostering of 
employee involvement in waste elimination and continuous improvement 
programmes (Delbridge et al., 1992). 
A great deal has been written about Japan's industrial system but there are very few 
accounts detailing workers' experiences at the shop floor level. The JIT/TQM 
system allows management to clarify workplace relations, and to more completely 
combine its objectives of the control of labour with economic objectives. In effect, 
workers are forced toward surviving rather than resisting their exploitation. This is 
especially the situation in the UK environment when workers are represented by a 
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single union agreement under which they have very few rights and in a context 
where the expectations of union influence are so low. 
The overriding imperative under JIT/TQM production is to meet the exact output 
level with zero defects in accordance with customer requirements. 
Tayeb (1994) found that in the Japanese implant Hurricane that the emphasis on 
quality and built in control with the workers worked well in the United Kingdom. 
He further stated that the barriers between the management and the workers were 
effectively broken down through use of interpersonal techniques, modified to suit 
the social environment prevalent in that country. 
Implications: 
The informal worker group of traditional organizations is now largely under 
managerial control in the team system (Rehder, 1990), which arguably brings 
further potential problems for workers (Parker and Slaughter, 1988). Research 
evidence suggests that workers are increasingly restricted in finding ways of 
resisting management control that are beneficial. 
Ackroyd S. et al (1988) states that, "The emphasis now being placed by the 
Japanese and many Western firms on continuous improvement; throws the focus on 
the need for a seamless extension of training and skill development of the entire 
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labour force, and for the development of a participative culture through which the 
labour force can become involved in process and product improvements." 
As a range of techniques is introduced, the requirements for formal education tend 
to grow. Moreover, as workers become more involved in processes of continuous 
improvement, it is likely that they will be aided by a greater understanding of 
underlying technical processes, which in turn, is likely to be assisted by the depth 
of formal education. In the long run, therefore, as the Japanese clearly believe, 
formal education is an important adjunct to the systematic utilization of Japanese 
management techniques even though in the short run continual progress can be 
made with low levels of literacy on the shop-floor. 
2.3.4 Japanese Management Practices in Brazil 
Changing competitive conditions in Brazilian industry are making companies to 
seek JMPs as a means of rapidly raising productivity and quality. Humphrey (1995) 
had vividly described the phenomenon of transferability to Brazilian settings. 
Brazil has always been one of the leading exponents of JIT and TQM in Latin 
America. 
Some Key Features of Brazilian Adaptation: 
i) The 'industrial model' to which firms look as they meet this challenge is 
clearly the Japanese system, defined in terms of JIT/TQM. Clearly, there are many 
aspects to introducing this model. Labour is one important issue. There are good 
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reasons to suppose that securing the labor's active participation in the new working 
practices is difficult. Two main problems stand out - the poor levels of education 
and training, and a history of poor labour relations. 
• Low levels of education and training have been identified as a serious 
problem in many studies of Brazilian firms. 
• Poor labour relations have also been seen as an obstacle to JIT/TQM. 
Posthuma (1991) found in two cases where workers were too habituated to 
a culture of blame and punishment to report defects or make suggestions for 
improvement. 
ii) Viewing JIT/TQM as an industrial model implies that a changing 
production system should be reflected in changing employment relations. These 
should reflect the need for flexibility, multi skilling and teamwork, and at the same 
time incorporate new mechanisms for labour motivation and control. The 
combination of seniority based wages and promotion, lifetime employment and a 
company union system for core workers and the exclusion of part-time, casual and 
seasonal workers from this core together with workers in smaller companies, 
provide Japanese firms with both a committed and functionally flexible core labour 
force and access to cheap labour and numerical flexibility. 
iii) The introduction of Japanese methods would appear to require a major 
change in relations between management and labour. The failure of the first wave 
of Japanese experimentation, quality circles, in the early 1980s provided evidence 
of how difficult it might be to introduce innovations. 
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Humphrey (1995) argues that Japanese methods would have to be considerably 
adapted if they were to take root in Brazil and suggested that Brazilian firms would 
favor adaptations that reduced reliance on direct production workers because of the 
antagonistic relations between labour and management. 
The introduction of JIT/TQC involves a major shift in the attitudes of Brazilian 
firms to education and training. In the past, firms tended to hire poorly educated 
labour and provide little formal training for those in basic production jobs. 
Firms need workers with a good basic education. A technically oriented education 
is less important than one that provides workers with the ability to read and write, 
follow instructions, communicate and discuss ideas and respond to training. 
Training in the plant is not a substitute for a basic education (Humphrey, 1995). 
2.3.5 Japanese Management Practices in New South Wales 
It is seen that Japanese types of manufacturing organizations has been recreated on 
the Welsh soil which means that JMPs can travel far and wide in any alien country 
with success. Wilkinson, Morris and Munday (1992), in a recent survey on the 
status of Japanisation in Wales, found the usage of the Japanese management 
practices in the manufacturing organizations as shown below: Use of Japanese 
Management Practices in the Manufacturing Organization: (Wilkinson et al, 1992) 
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Japanese Management 
Practices 
JIT 
Kanban 
SPC 
QC 
Kaizen 
Team Based Organization 
No. of Companies 
Using JMP 
15 
5 
12 
11 
5 
18 
Key Features of New South Wales Adaptation: 
i) In almost all cases Work In Progress (WIP) and stocks were strictly 
monitored and controlled; Typically, goods were 'pulled' through the factory on 
the basis of production schedules derived from final customer demand, and teams 
of workers within the factory were encouraged to conceive of downstream workers 
as their customers. Within plants, there were typically negligible or no stocks 
within processes, and stocking ranged from an hour to two days between processes, 
e.g., sub-assembly and final assembly. 
ii) Shop-floor workers were mostly organized into teams of around 15 to 40 
members, each team having a clearly defined responsibility for meeting production 
and quality targets, and their performance being closely monitored and constantly 
improved upon. 
iii) With very tight manning policies, team leaders are faced at the start of every 
shift with the problem of allocating tasks among employees. Another means of 
coping with absence or lateness is the 'float', (sometimes the team leader has to 
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take a place on the production line). Typically, there is around one float per ten 
employees. 
iv) Drives and campaigns to improve efficiency, reduce waste, and improve 
quality, are commonplace, often with specific targets set for teams or departments. 
Achievements against targets are displayed on factory walls and communicated 
through briefings and company newsletters. The Kaizen philosophy is not 
something any organizational member could easily ignore. 
Implications 
i) Quality circles wherever installed were making operators and teams 
responsible and accountable for the quality of their work under a 'right first time' 
philosophy. 
ii) The team organization, based around production lines, dedicated to the 
production of a component family or the final assembly of a family of products, 
under the control of a team leader, supported by a small number of multi-skilled 
'floats' had their own responsibility for monitoring, documenting and displaying 
their productivity and quality performances against the set target. This set off a 
chain reaction of positive reinforcement. 
iii) A whole range of measures such as counseUng, retraining and redepj^lfnent 
were tried before dismissal, thereby implying that discipline was corrective rather 
than merely punitive. 
iv) While employee performances were very closely monitored, management's 
investment in human resources meant concern for employees' development in 
terms of improving individual's capabilities. 
2.3.6 Japanese Management Practices in USA 
There are a number of Japanese-US joint venture auto assembly plants in USA. All 
of these plants have attempted to introduce Japanese system of management 
(Florida & Kenny, 1995). 
Some key features: 
1) The most fundamental building block of Japanese production is the team. 
Each automotive transplant has organized its production activities on the basis of 
teams. At Honda, Toyota and Nummi, teams meet daily to discuss production 
improvements and redesign of tasks. At Nummi, each team has its own team room 
adjacent to the production line where workers meet. 
2) Team leaders are a key job category at all the assembly plants. Team leaders 
are members of shop floor work groups but also have managerial responsibility for 
immediate production activities. 
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3) The transplants encourage worker self-initiative through the delegation of 
managerial authority and responsibility to shop floor workers and to reduce the 
incidences of repetitive motion injury. They organize work on the basis of just a 
few job classifications. This has an important dimension when multi-skilling 
people. 
4) Jn most transplants, workers and managers eat in the same cafeteria. 
Similarly, managers typically do not have walled offices but sit at desks in a large 
open common office adjacent to the production facility. 
5) The assembly transplants use Japanese style suggestion systems to harness 
workers' knowledge and ideas. Honda and Toyota have fairly well developed 
suggestion systems. 
6) Quality circle activities are an important element of the Japanese system 
used. In Japan, QC activities are comprised of groups of workers who devote effort 
outside regular work to improving an element of the production process. The 
transplants vary as to the extent and intensiveness with which they employ QC 
activities. 
7) A crucial feature of Japanese manufacturing success has been Kaizen 
(continuous improvement) activities. The progress of the transplants on this 
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dimension is remarkable, given that they have had to stabiUze the production 
process sufficiently to implement these activities and to train American workers. 
8) The transplants also exert strong control to ensure that employees work the 
entire day. Tardiness or leaving early is considered as serious as absence. Absence 
is a serious issue in Japanese operated plants because there are no replacement 
workers - the team must cover for the absent worker. Thus far, shop floor workers 
have experienced few problems adapting to the Japanese system. 
Interestingly, management has been an important source of recurring adaptation 
problems. American middle managers were repeatedly mentioned as having great 
difficulty in taking orders from foreign nationals and understanding the importance 
of shop floor workers. In recognition of this problem, Japanese managers have 
begun promoting shop floor workers to lower level supervisory positions and 
grooming some of them for top-level positions. 
One firm found it necessary to increase the number of job classifications and create 
an internal career ladder to cope with dissatisfaction on the part of American 
workers. However, Japanese managers have often actively resisted this move 
toward greater Americanization. 
Most transplant electronics facilities have not implemented QC activities, Kaizen, 
or other worker improvement initiatives. However, once again, there are 
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exceptions, for example, Sony has successfully implemented a suggestion system 
and QC programme. 
Generally speaking, the Japanese electronics transplants have not implemented the 
Japanese system of work and production organization. At most, the current system 
is a hybrid of Japanese and American characteristics. Japanese managers consider 
shop floqr workers as both more reliable and more stable than American managers. 
This is roughly in line with the Japanese practice whereby shop floor workers can 
be promoted to production management positions. 
2.3.7 Japanese Management Practices in Malaysia 
There are two case studies from Malaysia reported by Abdulla & Keenoy (1995). 
The various parameters of the Japanese Management Systems and practices include 
uniforms for all employees, collective physical exercise, company songs, same 
working hours, common cafeteria, etc. Mechanisms to generate collective 
responsibility include Quality Circles, Ringi process of consultative decision 
making. Suggestion schemes, use of Kaizen process, mechanism designed to 
minimize employee mobility, seniority wages, career long training through job 
rotation. In addition to company sponsored sports, recreational and leisure activities 
to construct and reinforce social and economic relations. The syndrome, of late, 
includes an emphasis on the 'distinctive' Japanese systems of cost minimization 
and quality maximization such as Just-In-Time/Kanban production and inventory 
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mechanisms and total quality management programmes (Kennedy and Florida, 
1993; Oliver and Wilkinson, 1992; Womack et al., 1990). 
Implications 
In addition to three core elements of Japanese Management practices, namely, 
lifetime employment, seniority wages, and company unionism (Dore, 1973, Ouchi, 
1981, Pascale and Athos 1981), a number of subsidiary practices seem to have been 
employed. They include: 
• Single status terms and conditions of employment like joint physical exercise, 
common cafeterias, etc. 
• Collective decision-making - Ringi, Kaizen, Suggestion schemes, etc. 
• Job Rotation. 
• Mechanism to cement relations between organizational members like company 
sponsored sports, etc. 
We thus see, that the JMPs are used to varying successes in different countries all 
over the world. We also find that the successful application of JMP lies in the 
sensitive application of the said techniques, keeping the social and cultural 
environment in mind, and making the necessary modifications (Tayeb, 1994; 
Naylor, 2000). The direct and rigid application of JMPs has been resisted, 
emphasizing the importance of the cultural component in the effective use of JMPs. 
CHAPTER 3 
INDIAN MANUFACTURING INDUSTRY 
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3. INDIAN MANUFACTURING INDUSTRY 
Indian economy has been on a high growth path through the 1990s. The main 
propellant for this growth has been the software and services sector in India. 
However, after the initial surge, the growth has tapered off in recent years. This is 
due to the Indian manufacturing sector - a key component of the overall economy -
after having been a major driver of higher economic growth in the mid - 1990s, is 
now showing a sharp decline in performance. 
India's industrial policy framework began to be liberalized from the late 1970s, and 
this process accelerated with the major economic reforms initiated in the year 
1991. Industrial deregulation and liberalization have opened up opportunities for 
growth, but at the same time have raised many apprehensions. How has Indian 
manufacturing performed during this period of policy changes? What are some of 
the key features of its development? A major part of this chapter is based on an 
analysis of data fi-om Annual Survey of Industries (ASI) for the period from 1979-
80 to 1997-98. The period under study- the period from the late 1970s or early 
1980s - was one of a revival of growth of Indian manufacturing according to 
several earlier studies (see Raj, 1984; Nagaraj, 1990; Ahluwalia, 1991; Sandes Ara, 
1992). 
The slow growth of Indian industry during the earlier period, particularly between 
the mid-1960s and late 1970s, was the focus of a serious academic debate 
(Ahluwalia, 1985; Nayyar (ed.), 1994). According to one view, India's industrial 
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progress was hindered due to the slow expansion of domestic demand - a 
consequence of the unequal income distribution and slow growth of agricultural 
income in the country. However, another argument was that the over dependence 
on domestic markets for industrial expansion was due to the "export pessimistic" 
industrial policies followed. There were several criticisms on the country's 
industrial policy framework, particularly on the regime of licensing, which imposed 
a number of controls on industrial expansion. The controls led to economic 
inefficiency and resource misallocation (Bhagwati and Desai, 1970; Bhagwati and 
Srinivasan, 1975). According to another study, the intended purpose of controls 
was subverted by the might of oligopoly business houses, which could preempt 
licensing capacity to their advantage (Bagchi, 1970; Chandrasekhar, 1988). The 
measures to liberalize India's industrial policy framework from the late 1970s 
included deregulation and de-licensing in certain industries, according a greater 
role to the private sector, and a gradual shift from direct physical controls to 
indirect controls (Raj, 1986; Chandrasekhar, 1988; Ahluwalia, 1991, p.5). This 
process of liberalization greatly accelerated after 1991. According to Ahluwalia 
(1995, p. 14), the changes that the reforms after 1991 brought in were 
"fiandamental" in nature compared to the "marginal" changes only in the previous 
decade. Import licensing was done away with for most goods except consumer 
goods; import-weighted tariff declined to 27 per cent from the pre-1991 level of 87 
per cent; and exchange rates were devalued by 20 per cent (Ahluwalia and Little, 
1998, pp. 4-5). India's liberalization experience, its desirability and its future 
direction are discussed widely today, in academic and policy-making circles. The 
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impact of reforms has been varied across different type of industries and across 
regions. A study of this varied growth experience is a useful tool of analysis in any 
discussion on the future course of India's economic liberalization. 
India's manufacturing units are classified into registered and unregistered sectors. 
All factories that employ more than ten workers with the aid of power and more 
than twenty workers without the aid of power are classified under registered 
manufacturing (or, broadly, the factory sector). All other manufacturing activities 
are classified under unregistered manufacturing. ASI covers only registered 
manufacturing activities. 
3.1 Role of Indian Manufacturing in Economic Growth 
In order to become an economic superpower in the world, India is required to foster 
an annual growth rate of 10-15% continuously for a decade or so. Such a high level 
of sustained growth cannot be achieved solely on the basis of the service industry. 
It is here that the manufacturing sector has a crucial role to play. Its growth will 
provide the thrust needed to take the economy forward to the next higher level and 
create employment opportunities for the people. The IT industry provided the 
impetus to economic growth, but it carmot by itself build the economy and provide 
enough job opportunities for millions of people in the employment market. It is the 
manufacturing industry that holds the promise of creating jobs for the millions and 
meeting the needs of a developing country like India. To illustrate this point, let us 
consider the case of our neighboring country China. At the start of the last decade, 
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India and China roughly had the same GDP per capita. Today, India's GDP per 
capita is only half of China's and India's GDP is growing at only 6% compared to 
China's 10%. This contrast is solely due to the varying differences in the 
contribution made by the manufacturing sector to the GDP of each of these two 
countries. Today, more than 40% of China's GDP comes from its manufacturing 
sector; while in India, it is at 26%. 
The success stories of the economies of Asian countries like Korea, Malaysia, 
Thailand, Taiwan and China illustrate the fact that it is the manufacturing industry 
that has spurred economic growth. It not only creates wealth but also absorbs and 
retains the same within the economy. 
3.2 Competitiveness of the Indian Manufacturing Industry 
A comparison of the Indian manufacturing industry with its counterparts in other 
Asian and South Asian countries and the USA indicates that the productivity of 
Indian manufacturing is about one-fifth of US levels and about half of levels in 
Taiwan and South Korea. While labour productivity in Indian manufacturing has 
increased marginally during the last three decades, labour productivity in 
Taiwanese and Korean manufacturing has increased more rapidly. This has been 
reflected in the widening gap in the economic well being of India vis-a-vis these 
countries. Considering that Manufacturing exports account for over 75%) of total 
world exports of goods and services, India's export performance also reflects lack 
of competitiveness in manufacturing. In the last two decades, India's share of world 
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exports has grown marginally (0.5 - 0.7%), while in the same period other 
developing countries - notably China, Thailand, South Korea and Malaysia have 
more than doubled their share of world exports. 
Another pointer to the lack of competitiveness is the amount of protection that is 
being offered to Indian companies by the government. Despite tariff reductions 
through the 1990s, India continues to be amongst the world's more protected 
economies. Finally, when the export performance is viewed on a sector-wise basis, 
it is observed that only five sectors account for over 75% of exports, suggesting 
that several sectors are not globally competitive. 
3.3 Features of Manufacturing: A Broad View 
The rates of growth of India's domestic economy and manufacturing for the 
decades starting from the 1950s are shown in Table 1. In each of these decades, 
manufacturing and its two sub-sectors - registered and unregistered - grew faster 
than the domestic economy. After a good performance in the 1950s, growth of 
manufacturing and domestic economy dipped low in the next two decades, 
particularly in the 1960s. Growth of manufacturing and domestic economy revived 
in the 1980s, and further accelerated in the 1990s. Growth achieved by 
manufacturing and the economy in the 1990s was the highest in all the 5 decades 
under study. 
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Manufacturing, which grew at the rate of 9.3 per cent, was the fastest growing 
segment of India's domestic economy in the 1990s. Its growth surpassed the growth 
of each of the sub-sectors of tertiary sector. Within manufacturing, growth of 
registered sector has been faster than the growth of unregistered sector in all the 
five decades from the 1950s. Again, in all the decades, growth of even unregistered 
manufacturing was faster than the average rate of growth of domestic economy 
(Table 1). 
India's recent manufacturing growth performance is respectable compared to the 
performance of other regions in the world. Table 2 shows this comparison using 
growth rates calculated by UNIDO (2001). 
According to the UNIDO study, India's manufacturing value added grew at the rate 
of 7.4 per cent in each of the two periods 1980-90 and 1990-98. These growth rates 
were higher than the corresponding growth rates in developing countries. Newly 
Industrializing Countries (NIC's), and second generation NIC's, and only slightly 
lower than growth rates in ASEAN countries. In the 1990s, India's manufacturing 
growth was higher than Korea's. However, in the 1980s and 1990s, India's 
manufacturing growth rates were lower than the growth rates in China and the 
average growth rates in South and East Asia. Earlier studies have identified better 
productivity performance and public investment into infrastructure as reasons for 
the revival of manufacturing growth after the late 1970s (Nagaraj, 1990; Ahluwalia, 
1991). According to another argument, the improved industrial performance in the 
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1980s and particularly after 1991 was on the basis of the increased current account 
deficit incurred by government (Chandrasekhar, 1988; Patnaik and Chandrasekhar, 
1995). The latter argument raises serious doubts on the sustainability of the high 
rates of recent manufacturing growth. We will not explore these issues any further 
in this chapter, but emphasize here the observed revival in India's manufacturing 
growth in the 1980s and its further acceleration in the 1990s. 
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Table 1: Rates of Growth of India's Domestic Economy and MamifacUmng (at constant 199S-
94 pricesj: I950-199S 
Manufacturing Registered Manufactxirmg Unregistered Manufacturing GDP at Factor Cost 
1950s 
1960s 
1970s 
1980s 
1990s 
6.4 
4,2 
5.0 
7.3 
9.3 
7,8 
4.9 
5,0 
8.0 
10.2 
5.1 
3,4 
5,0 
6.2 
7,5 
3,7 
3.1 
3.9 
5.5 
6.7 
Notes: 1950s: 1950-60, 1960s: 1960-70. 1970s: 1970-80. 1980s; 1980-91, 1990s: 1991-98, All growth 
rates ate calculated using data on gross domestic product by economic activity at constant 1993-94 
prices. Growth rates are calculated using semi-logarithmic regression on th^e^yea^ moving averages. 
All growth rates are statistically significantly different from zero at 5 per cent level for a two-tailed test. 
Source: National Accounts Statistics from EPW Research Foundation 
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Table 2: India's Manufacturing Pafoiwance in a Comparative Perspecth-e 
Region 
India 
Chuia 
RqDublic of Korea 
South and East Asia 
ASEAN 
Newly Industrialized 
Countries (NIC's) 
Second generation NIC; 
Developing coimtries* 
Industrialized Countiies 
Worid 
Gtxjwth of Manufactunng Value Added (in 
per cent) 
IPSO-90 1990-98 
7.4 7.4 
10.7 14.7 
121 6.9 
9 9.5 
7.5 7.7 
4 4.3 
7.1 6.7 
5.1 6.7 
2.8 1.6 
3.1 2.6 
Share of Manufectiiring 
Value Added in GDP (m 
percent) 
1998 
17.6 
37.1 
30.5 
25.4 
19.2 
21.8 
23.7 
Notes: * excluding China. Rates of growth of manufaciuring value added at constant 1990 prices are 
calculated using semi logarithmic regression. Share of manufacturing in GDP for the -^ear 1998 is 
estimated at current prices, and the results are provisional. 
Source: UNIDO (2001), pp.34-38, Table 1.3 for rates of growth of manufacmring value added; pp.39-
43. Table 1.4 for share of manufacturing in GDP. 
3.4 Employment Generation in Registered Manufacturing: Faster in the 1990s 
The 1980s is often called the decade of "jobless growth" in Indian manufacturing, 
for the revival in output growth in this period was not accompanied by adequate 
generation of employment. Only 484,000 jobs were generated in India's registered 
factory sector between 1979-80 and 1990-91. Several explanations have been made 
on this: labour retrenching was difficult after the introduction of job security 
regulations in the late 1970s, and this forced employers to adopt capital-intensive 
production techniques (Fallon & Lucas, 1993 cited in Goldar, 2000). According to 
another view, capital-intensive techniques were adopted because of the increase in 
real wages in the 1980s (Ahluwalia, 1991, Ghose, 1994). According to Nagaraj 
(1994), the "overhang" of employment that existed in the 1970s was intensively 
used in the 1980s, thus generating only a few additional employment opportunities 
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in the later decade. Compared to the 1980s, manufacturing growth in the 1990s was 
more employment generating. 1763,000 new jobs were created in India's registered 
manufacturing between 1991-92 and 1997-98 compared to 484,000 jobs only in the 
earlier decade. Goldar (2000) attributes two major reasons for this positive change: 
slow-down in growth of real wages and faster growth of small and medium-sized 
factories, which are more labour intensive than large sized factories. Nagaraj 
(2000) contested the views of Goldar, and argued that faster employment 
generation in the 1990s was due to the investment boom in that decade. In his later 
study, Nagaraj (2001) pointed out that faster employment generation in the 1990s 
was only in registered manufacturing, whereas the unregistered sector witnessed 
negative employment growth between the mid-1980s and mid-1990s. This is an 
important finding, because, as Nagaraj (2000) reports, almost 4/5 of India's 
manufacturing employment is in the unregistered sector. 
3.5 Slowdown in Manufacturing Performance after 1995-96 
Manufacturing growth was high in the decade of 1990s as a whole, but there are 
definite signs of a slowdown in growth in the recent years of this decade. Figure 2 
shows the percentage growth of gross value added, capital stock and employment 
in India's factory sector, in each year during the decade of the 1990s. After a 
negative growth of value added in 1991-92, India's factory sector witnessed high 
rates of value added growth in the next four years from 1992-93 to 1995-96, with 
growth rate peaking at 17.5 per cent in 1995-96. With the exception of 1993-94 
with regard to employment generation, there was fast growth of capital stock and 
92 
employment as well, in this four-year period. However, after recording the best 
performance in 1995-96, growth of manufacturing value added, employment and 
capital stock declined in the next two years. Signs of a slowdown are evident in the 
growth of total manufacturing (registered and unregistered manufacturing) as well. 
After peaking at 14.9 per cent in 1995-96, manufacturing growth slowed down to 
7.9 per cent in 1996-97, 4 per cent in 1997-98 and 3.6 per cent in 1998-99 (CSO, 
2000, p. 15). 
Figure 2: Rates of Growth o\'er the Previous Year of Gross Vahte Added (GVA), Fixed 
Capital Stock (FC) (both at constant 19S1-S2 prices) and Employment (EMP) in India's 
Factory sector: the 1990s 
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3.6 Size of India's Manufacturing Sector 
The respectable growth performance of manufacturing observed above, should be 
seen, however, against the small size of Indian manufacturing - in terms of its 
share in the domestic economy and compared to manufacturing sectors of other 
countries. India's industrial sector could absorb only a small proportion of the 
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country's large labour reserves. In 1994, the percentage of economically active 
male population engaged in industry was only 17 per cent in India, compared to a 
much higher 37 per cent in South Korea. (However, in China too, only 17 per cent 
of the corresponding population was engaged in industry) 
Figure 3: Share of Different Sectors in India's Gross Domestic Product (at constant 1993-94 
pices/ in 1997-9S 
Tertiaiy sector 
45.5% 
Constmction, 
Electncit\' supply 
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Manufectming 
Source: C%0 (2000) p. 17 
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Table 3: Size of Manufacturing Sectors in Selected Regions of the World, 1996 
1 
2 
3 
4 
5 
6 
7 
8 
East Asia & Pacific 
China 
South Korea 
Low Income Countries 
South Asia 
India 
Gujarat 
Assam 
Manufacturing Value 
Added 
In SMillions 
512661 
309857 
126042 
383758 
91208 
71205 
8423 
573.2 
Population 
In Millions 
1732 
1215 
46 
3236 
1266 
945 
46 
25 
Per capita 
Manufacturing Value 
Added" 
inS 
296 
255 
2740 
119 
72 
75 
183 
23 
Notes: Value added is at constant 1987 prices (US S). 
3.7 Pitfalls for Indian Manufacturing 
Historically, India has had a highly fragmented industry structure. The 
manufacturing sector in India is characterized by a significant number of small 
scale and even unregistered manufacturing firms. 85% of India's factories have less 
than Rs. 1 Crore invested in plant and machinery. Small and medium scale 
enterprises in India have received significant preferential treatment - both in terms 
of specific sectors being reserved exclusively for them and in terms of preferential 
excise and other fiscal concessions. Since the preferential treatment is contingent 
on these units remaining small, there is no incentive for these units to expand. This 
has eroded the competitiveness of Indian manufacturing and has prevented India's 
market size from being translated into large scale for manufacturing. Rigidity in 
Indian labour laws is another key impediment to developing a robust manufacturing 
sector. In India, an employee cannot be separated from the service of a company at 
the discretion of the employer. This is in sharp contrast to the labour regulations 
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prevalent in other countries (contractual employment) - which allow firms greater 
flexibility in business operations while protecting worker interests. 
3.8 A few of the other factors plaguing the manufacturing sector: 
• High cost of capital and infrastructure: Power supply remains erratic and the 
cost per unit charged to industry remains prohibitively high, much higher than rates 
charged in competing countries such as China. 
• Diversified manufacturing: Indian manufacturing base is diversified though 
there is little coordination between various levels of a sector's value chain. 
Negative effects of location policies of the past: Policies of the past that provided 
incentives to locate in under-developed regions of the country made firms locate 
plants in very distinct locations. Many multi-plant firms now find it difficult to 
contain the cost of distribution from these plants and are unable to simultaneously 
roll out various improvement programs or vendor development strategies 
effectively. 
• Changing tax regulations: Firms need to have stable regulations or need 
advance notice of change to order and make rational investments. Frequent changes 
in the tax regime have introduced uncertainty in operational planning. 
3.9 Features of Manufacturing: At a Disaggregated Industry Level 
The observations made so far were on the features of manufacturing (registered and 
unregistered) at an aggregate level. ASI publishes information about industries at 
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disaggregated sectoral level, each of which is indicated by a two-digit number. For 
example, the two-digit number 22 refers to manufacture of beverages, tobacco, etc. 
The 24 two-digit industries are grouped into 7 categories: Food & related (industry 
groups: 20-21, 22); Textiles & related (23,24,25,26); Wood, Leather and Paper 
(27,28,29); Chemicals and related (30, 31); Minerals, Metals & Metal products 
(32,33,34); Machinery & Transport (35-36, 37); and Others (38,39,40,41,42, 
43,74,97) (See Figure 4). 
Share in Value Added: Increasing Importance of Chemicals, Decreasing 
Importance of Textiles In terms of value added, the leading industrial activity in 
India today is the manufacture of chemicals, rubber, petroleum and allied products. 
Relative importance of this category of industries grew considerably during the last 
two decades; their combined share in total value added was 18 per cent in 1979-82 
and 26 per cent in 1995-98. Manufacture of machinery and transport equipment is 
another important industrial activity, adding a share of about 1/5 in the total value 
added, throughout the period under study. On the other hand, textiles and allied 
industries went down in relative importance during the period; combined share of 
these industries decreased from 15 per cent to 9.7 per cent (See Figure 4). 
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Figure 4: Two-digit indusnies in Indian Mamfactining: Shares in Gross Value 
Added (GVA) and Employment (EMP), Tlnee-Year Averages, 1979-82 and 1995-98 
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3.10 Share in Employment: Continued Importance of Food and Textiles 
The leading industry categories in terms of manufacturing employment are 
different from those in terms of value added. Manufacture of products related to 
food and textiles are the industries that employ the largest number of factory 
workers in India. Each of these two categories of industries had a share of almost 
1/5 of the country's total factory employment in 1979-82 as well as in 1995-98. 
Note that the shares of both these industries in total value added are much less: the 
shares were less than 1/10 in 1995-98. Note also that textiles' share in total value 
added has come dovm, but irrespective of this, this industry category continues to 
be a major source of employment (See Figure 4). Thus, there is an Asymmetry 
between Shares in Employment and Value Added. 
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At the other end, manufacture of chemicals, rubber, petroleum and allied products -
the industry category whose share in total value added is the largest and is 
expanding - has a relatively smaller share in employment (see Figure 4). In 1995-
98, this category of industries, which had a share of 26 per cent of total 
manufacturing value added, employed only slightly more than 11 per cent of 
India's factory employees. This asymmetry in shares, with relative importance in 
terms of value added and employment tilting between different sets of industries, is 
well illustrated in Figure 5. Here two-digit industries are shown on a scatter 
diagram, with shares in value added plotted on the x-axis and shares in employment 
plotted on the y-axis. Industries lying below the diagonal - manufacture of 
chemicals (30) and rubber and petroleum (31), etc. - have relatively larger shares in 
value added compared to their shares in employment. On the other hand, those 
lying above the diagonal - manufacture of food products (22) and cotton textiles 
(23), etc. - have larger shares in employment compared to their shares in value 
added. 
Among all the industries today, manufacture of chemicals and related products has 
the largest share in value added. In total value added, the share of this industry 
increased, whereas the share of textiles and related industries decreased, 
significantly, in the past two decades. On the other hand, manufacture of textiles 
and food products continue to be major sources of factory employment in the 
country. 
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Figure 5: Two-Digit Itidusnies in India's Factory sector: Shares in Gross Value 
Added and Employment, Three-Year Averages, 1995-98 
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3.11 Growth in Value Added of Two-Digit Industries 
Value added by India's factory sector grew at the rates of 7.3 per cent and 10.8 per 
cent respectively in the 1980s and 1990s. Growth rates varied widely across the 
two-digit industries, and, for the same industry, between the two decades. The 
following scatter diagram shows rates of growth of gross value added in two-digit 
industries, with rates of growth in the 1980s plotted on the x-axis and rates of 
growth in the 1990s plotted on the y-axis (see Figure 6). The origin of the scatter 
diagram coincides with the growth rates for factory sector or total registered 
manufacturing (7.3, 10.8). The origin thus represents the average growth rates of 
two-digit industries in India's factory sector in each decade. Industries, whose 
growth rates are above the average for factory sector in the 1980s and 1990s, lie in 
the first quadrant of the scatter diagram, and whose growth rates are above the 
100 
average in the 1990s but below the average in the 1980s lie in the second quadrant. 
Similarly, the other two quadrants are defined and shown on the diagram. Variation 
in Growth Rates across Industries: Wider in the 1990s In the 1980s, rates of value 
added growth varied from as high as 15 per cent in the manufacture of rubber, 
petroleum etc. (31) to no statistically significant growth in jute industry (25). 
Variation in growth rates across industries increased further in the 1990s. 
Manufacture of transport equipment (37), basic metals (33) and metal products (34) 
had very high rates of growth in the 1990s; their rates of growth were 21 per cent, 
16 per cent and 14 per cent respectively. At the same time, in the 1990s, there was 
no statistically significant growth in four industries - manufacture of wool and silk 
(24), textile products (26), wood products (27) and leather (29) (Figure 6). 
Chemicals and Food Products: High Rates of Growth in the 1980s and 1990Jute 
and Cotton Textiles: Low Rates of Growth in the 1980s and 1990s Manufacture of 
food products (20-21), a relatively labour-intensive industry, and manufacture of 
chemical products (30), a relatively capital-intensive industry, had rates of growth 
above those of factory sector in the 1980s and 1990s. These industries, both of 
which lie in the first quadrant of the diagram (see Figure 6), were the two 
consistently high growth performers during the period under study. On the other 
hand, manufacture of jute (25) and cotton textiles (23), both of which lie in the 
third quadrant, had rates of growth below the average for factory sector in the 
1980s and 1990s. It may be noted, however, that growth improved in the 1990s in 
both these industries: in cotton textiles rate of growth increased to 6 per cent from 2 
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per cent only in the 1980s; in jute textiles, to 3.6 per cent from zero growth in the 
1980s (Figure 6). 
Transport Equipment, Basic Metals and Metal Products saw an upturn in Growth in 
the 1990s. 
Several Labour- Intensive Industries saw a downturn in Growth in the 1990s. For 
the three industries that lie in the second quadrant of the scatter diagram-
manufacture of transport equipment (37), basic metals (33) and metal products (34) 
- rates of growth were less than the average (for factory sector) in the 1980s but 
were the highest among all industries in the 1990s. It appears that these industries 
have benefited the most from the policy changes in the 1990s. On the other hand, 
the three industries that lie in the fourth quadrant - manufacture of textile products 
(26), wool and silk (24), and leather (29) -had rates of growth of over 9 per cent in 
the 1980s, but no statistically significant growth in the 1990s. These and most of 
the other industries that had slow rates of growth in the 1990s -manufacture of 
wood products (27), jute textiles (25), cotton textiles (23), beverages and tobacco 
(22) - are relatively labour intensive. 
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Figure 6: Rates of Growth of Gross Value Added (at constant 1981-82 Prices): TM'O-
Digitlndustiies, India's Factory Sector, IPSOs and 1990s 
c 
c 
o 
Transport Eqpt. 
Lower growdi in die 1980s 
Higber grow-di m (he 1990s 
Basic Metals * 
20 
• MetarPri 
Rqjaii- Sei-\ic 
i^: j^Der a 
• Cotton Textiles Electrii :ity 
5 -
• Jute Textiles 
Lower growtii m the 1980& and 1990s 
^Vood Products Q 
Higher growth in tiie 1980s aiKl 1990s 
([.ducts Chemicals 
<l>_Food 
• Other M<nnu 
.a:J 14 * , J ! Rubbi 
:hir8ay 10 12 
Higlier growth in the 1980s 
Lower gro\«h in die 1990s 
Leatiier Wool Silk jgxtile Pi-oduct< 
# 4^  • 
5 
er 
growdi in die 1980s (m per cent) 
Thus, we see that manufacture of chemicals and food products had consistently 
high rates of value added growth in the 1980s and 1990s. On the other hand, 
growth rates of jute and cotton textile industry were below the average for factory 
sector in both the decades. Manufacture of basic metals and transport equipment 
had the highest rates of growth in the 1990s, although their growth rates were 
below the average for factory sector in the 1980s. On the other hand, several 
labour-intensive industries - manufacture of textile products, leather, beverages and 
tobacco, etc. - had a steep fall in growth rates in the 1990s, after a relatively high 
growth performance in the earlier decade. 
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3.12 Investment and Growth of Employment 
Investment and employment growth across industries in registered manufacturing 
in the 1980s and 1990s are discussed in Table 4. Investment is addition to fixed 
capital stock (at constant 1981-82 prices) in each year. The omission of data on 
unregistered manufacturing is a major draw back on the industry - wise pattern of 
employment generation presented here. 
3.12.1 Major Generators of Employment in the 1990s: 
In the 1990s, the largest numbers of jobs were generated by the manufacture of 
chemicals (30) and food products (20-21) - the former a capital intensive and the 
latter a labour-intensive industry (see Table 4). Manufacture of textile products 
(26), repair of capital goods (39) and manufacture of beverages and tobacco (22) 
were the other labour-intensive industries that were major generators of 
employment in the 1990s. Electricity (40), and manufacture of rubber and 
petroleum (31) were two other capital-intensive industries, which recruited large 
number of employees in the 1990s. High Employment Generation, High 
Investment, High Value Added Growth Manufacture of chemicals (30) and food 
products (20-21), the two industries that generated the largest number of new jobs 
in the 1990s, had consistently high rates of value added growth, and also had 
reasonably large shares of investment moving into them. Of the total manufacturing 
investment, chemicals (30) received shares of 13 per cent and 16 per cent 
respectively in the 1980s and 1990s. Food industry's share of the total investment 
was approximately 5 per cent in the two decades. 
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Table 4: Increase in Employment and Share of Total Manufacturing Investment: T\vo-Digit 
Industries, Factory sector; IPSOs and 1990s 
Increase in Employment 
N"ame of the Industry' 
Food C20-21) 
Chemicals (30) 
ElectTicir>-(40) 
Textile Products (26) 
Repair of Capital Goods (39) 
Beverages, Tobacco (22) 
Rubber, Petroleum (31) 
Transport Eqpt. (37) 
Wool, Silk (24) 
Other Mami. (38) 
Metal Products and Parts (34) 
Machiner>' & Equipment (35-36) 
Paper & Paper Products (2S) 
Basic Metals and Alloy's (33) 
Cotton Textiles (23) 
Leather (29) 
Jute (25) 
Non-metallic Mineral Products (32) 
Wood Products (27) 
Repair Services (97) 
Total (Factor>' sector) 
in actual 
numbers '000 
1980s 
-81 
56 
185 
66 
0 
S4 
67 
-7 
72 
19 
23 
112 
10 
66 
-307 
43 
-88 
92 
-20 
-90 
484 
1990s 
2 3 9 
2 3 9 
212 
198 
155 
112 
99 
77 
61 
58 
54 
53 
52 
4 4 
36 
18 
15 
12 
10 
3 
1763 
Share of Manufacturing Investment 
Name of the Industry 
Electricity (40) 
Chemicals (30) 
Basic Metals and Alloys (33) 
Machinery & Equipment (35-36) 
Rubber, Petroleimi (31) 
Food (20-21) 
Non-metallic Mineral Products (32) 
Cotton Textiles (23) 
Transport Eqpt. (37) 
Wool, Silk (24) 
Paper & Paper Products (28) 
Metal Products and Parts (34) 
Textile Products (26) 
Beverages. Tobacco (22) 
Other Manu. (38) 
Repair of Capital Goods (39) 
Leather (29) 
Wood Products (27) 
Repair Services (97) 
Jute (2 5) 
Total (Factory sector) 
in per 
1980s 
30.8 
13.2 
15.3 
6 .8 
5.1 
5 .0 
5 .3 
3 .7 
3 8 
3.2 
3 .2 
1.2 
0 .5 
0 .8 
0 .5 
0 . 0 
0 . 4 
0 .2 
0 1 
0 . 4 
100.0 
cent 
1990s 
24.6 
16.2 
13.6 
6.2 
5 .8 
5.5 
5 .2 
5.1 
4 . 2 
4 .1 
3 . 0 
1.6 
1.2 
1.1 
0 . 8 
0 . 4 
0 . 4 
0 .2 
0 . 2 
0 .2 
100.0 
Notes: 19S0s; 1979-80 to 1990-91, 
stock (at constant 1981-82 prices). 
1990s; 1991-92 to 1997-98. Investment is addition to fixed capital 
3.13 Variation across Industries 
Capital intensity (or, conversely, labour intensity) varies widely across the different 
two-digit industries (see Figure 7). In 1995-98, it was the lowest in jute textiles (25) 
and highest in the generation, transmission and distribution of electricity (40). If the 
average capital intensity in the factory sector in 1995-98 were 100, it was as high as 
208 in the manufacture of basic metals and only 13 in jute textiles (see Table 5, 
major column I). Value added by an employee in chemical industry was 2.35 times 
the value added in factory sector on an average; it was only 0.18 times in jute 
textiles. An employee in chemical industry received 1.55 times the emoluments 
received by an average factory employee; an employee in beverages and tobacco 
industry received only 0.25 times. Labour productivity, capital-intensity and 
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emoluments per employee are above the factory sector average in the manufacture 
of chemicals (30), rubber and petroleum (31) and basic metals (33). Industries, 
which have relatively higher levels of capital intensity, have higher levels of labour 
productivity as well. Employees are also paid better in these industries 
(see Table 5,1). 
Figure 7: Capital Intensity Aaoss Industries in India's Factory Sector; 1995-98: 
Three-Year Averages, in Rupees Thousand at Constant 19S1-S2 Prices 
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Table 5 Characteristics of Two-Digit Indtistiies in India: Indices of Capital Intensity (CAP), 
Labour Productivity (VA) and Emoluments Received per Employee (EMOL), 1995-98 
Food Products (20-21) 
Beverages (22) 
Cotton Textiles (23) 
Jute Textiles (25) 
Textile Products (26) 
VVoodProdticts(27) 
Paper Products (2S) 
Leather (29) 
Chemicals (30) 
Rubber. Petroleum (31) 
Mon-roei. Mineral Pr. (32) 
Basic Metals (33) 
Metal Products 
Machinery (35-36) 
Transport Eqpt. (37) 
Other Manu. (38) 
Electricir>- (40) 
Factory sector 
I 
Differences between 
Industries 
Manufacturiag 
CAP 
37 
14 
47 
13 
20 
28 
S3 
26 
179 
147 
94 
20S 
43 
64 
73 
41 
300 
100 
VA 
55 
28 
44 
IS 
52 
24 
65 
54 
235 
226 
77 
144 
63 
125 
136 
158 
116 
100 
-100 
EMOL 
59 
25 
70 
56 
52 
29 
86 
64 
155 
142 
65 
121 
SO 
141 
163 
170 
112 
100 
11 
Structure of each Industrj' 
CAP 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
CAP-100 
VA 
24 
33 
15 
23 
43 
14 
13 
33 
21 
25 
13 
11 
23 
31 
30 
62 
6 
16 
EMOL 
7 
8 
7 
20 
12 
5 
5 
11 
4 
4 
3 
3 
8 
10 
10 
19 
2 
4 
Increase 
ni 
over 1979-S2 
1979-82-
CAP 
400 
437 
505 
358 
245 
405 
337 
224 
251 
273 
555 
305 
356 
324 
260 
280 
182 
278 
VA 
388 
245 
179 
109 
225 
131 
189 
232 
311 
322 
293 
260 
175 
256 
332 
464 
239 
283 
100 
EMOl 
276 
133 
138 
133 
144 
100 
149 
144 
189 
208 
158 
148 
143 
190 
207 
311 
178 
185 
"Notes: CAP is fixed capital 
figures are at constant 1981 
stock per employee; VA is gross value added per employee. All value 
-82 Rupees. 
The country's industrial policy framework began to be liberalized in the 1980s, and 
this process gained further momentum in the 1990s. In the two decades under study 
and particularly in the 1990s, India's manufacturing sector grew at respectably high 
rates. Growth of registered manufacturing was generating employment in the 1990s 
compared to the "jobless growth" of the 1980s. However, there are definite signs of 
a slow down in manufacturing performance after 1995-96. Performance in growth 
should be seen against the small size of Indian manufacturing - in terms of its share 
in the country's economy or as compared to the manufacturing sectors in other 
developing economies. 
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To sum up the growth experience of Indian manufacturing in the Uberalizing 
decades of 1980s and 1990s, this is what we see: respectable rates of growth, but 
signs of deceleration after 1995-96; employment generating in the factory sector in 
the 1990s unlike in the previous decade; and significant variation in growth across 
industries and regions. The continuing deceleration in textile and related industries 
and the small size of investment moving into them is a worrisome feature, as these 
industries continue be the major sources of manufacturing employment. Also it is 
doubtful if the fast growing industries in the 1990s - manufacture of food products, 
chemicals and transport equipment - can sustain their high growth rates, given that 
the domestic demand for these industries can reach saturation levels faster. 
3.14 The Way Forward 
With the above background, we can now look ahead and try to formulate a number 
of steps that need to be taken immediately. We can broadly classify these into three 
groups: 
1. Governmental action 
2. Operational improvements 
3. Strategic Decisions 
Governmental Action: 
The external sector reforms initiated in the 1990's have paved the way for Indian 
manufacturers to expand their global operations. However, the benefits of those 
reforms have not been fully realized. To do so, it is imperative to create an effective 
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synergy between the internal and external reforms. The domestic regulatory regime 
needs to be eased, especially pertaining to labour issues and provision of improved 
infrastructure. Infrastructural reforms would need to improve port efficiency and 
acceleration of rail and highway development programs. Enhanced warehousing 
facilities near the ports for our exporters would also be beneficial. Municipal 
service offerings and support services to industrial estates should be improved to 
pave the way for efficient production and transit of goods. Rigid labour laws lead to 
inefficient resource utilization. Three areas that need to be looked into and 
modified according to the changing needs of the manufacturing sector are: 
1. Excessive regulation of industrial relations. 
2. Restrictions on hiring and firing as per optimum needs. 
3. Restrictions on relocating a worker even within the plant. 
The government also needs to undertake a number of fiscal reforms to alleviate the 
situation. The tax rates need a complete overhaul and restructuring. The 
government should lay stress on the proper dissemination of information on 
implementation and modalities of VAT so that it may be introduced in the states at 
the earliest so as to reduce the tax incidence on the industry - especially octroi, 
excise duty, sales tax and service tax. The government also has an important role to 
play in making available long-term capital for funding manufacturing projects. It 
needs to revive institutional finance and development beinking and to develop a 
long-term debt market. Stock markets need to be made more investor friendly to 
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induce primary savers of the Indian economy (the Indian households) to invest 
funds available with them. 
Operational Improvements 
While the government pursues investment-friendly growth-oriented economic 
policies backed up by the creation of world-class infrastructure, organizations must 
give adequate attention to have the necessary internal systems in place to make 
themselves globally competitive. Manufacturing companies will have to focus on 
gaining unique comparative advantages. These advantages will come by when they 
begin to focus on factors that are within their domain and develop strategies to 
manage their unique resources. One way to gain comparative advantage is by 
leveraging automation systems because they provide real time information to 
decision makers about the health, efficiency and the effectiveness of all shop floor 
operations, where true value creation takes place. Automation systems are at the 
core of real time management systems and help manufacturing companies to 
respond to the market needs most efficiently and effectively. While automation 
helps an organization in increasing its efficiency, tools such as Six Sigma may be 
used to identify weaknesses compromising performance and benchmarking of these 
processes with the industry best practices will help it to become more effective. 
Other fundamental issues of competition also need to be addressed. A product mix 
that is responsive to rapidly changing market needs, introduction of new products 
based on indigenous R&D, and the use of process innovation and quality 
improvement process to reduce cost of operations and consequently price of 
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product - these are some of the measures that need to be taken up by the 
manufacturing companies to retain their competitiveness in a low margin 
environment. Efforts to reduce manufacturing costs need to be targeted on 
reduction in material related costs as well as overheads. Investment in material 
costs would get reduced by looking at long term contracts with vendors, reducing 
rejects & reworks dramatically, developing alternative materials etc. By reducing 
investments in inventory across the supply chain (through implementation of pull-
based material procurement), even the overhead costs can be reduced further. 
Absence of any serious innovation is another Achilles' heel for the Indian 
manufacturing firms. What is most puzzling is that while industry recognizes the 
benefits of innovations yet its actions are not commensurate with their belief One 
explanation for this lack of innovative ability in our firms is the lack of people with 
advanced educational degrees (PhDs, Masters degree, etc) in their Organization. 
Hiring more people with advanced technical degrees and increasing spending on 
training and R&D is therefore one of the prerequisites to build up a competitive 
advantage on this front. 
While the above measures, if implemented properly, will certainly enhance the 
competitiveness of Indian firms, India needs to position itself strategically in the 
world market to get a bigger share of the pie. Instead of doing more of the same 
thing that the other Asian countries are doing, Indian manufacturing firms could 
position themselves as a complete solutions provider. India need not be at the 
bottom of the value chain by being a mass manufacturer. Rather, by focusing on 
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marketing and R&D too, Indian firms can create value for themselves and move up 
the value chain. Sixty five percent of the world population earns less than $2000 
per year. However, not many organizations service this section of the economic 
pyramid. Though individual incomes of the people may be low, the aggregate 
buying power is huge due to its sheer size. Indian firms could position themselves 
to service this section. 
A number of factors contribute to the current un-competitiveness of the Indian 
manufacturing sector. Some of these are within the control of a firm while others 
are outside its purview. Firms should be able to identify these problems and take 
steps to enhance their competitiveness through increased automation, innovation 
and continuous improvement. At the same time, the government needs to put in 
place policies to promote business- labour laws, infrastructure and fiscal reforms 
and removal of rigid entry barriers in setting up new businesses. Thus, a concerted 
effort by all parties is needed to rejuvenate the manufacturing sector and make it 
compete successfully in the global arena. 
CHAPTER 4 
RESEARCH METHODOLOGY 
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4. RESEARCH METHODOLOGY 
A good research design is often characterized by the objectivity, reliability, 
validity, and possibility for generalization of the study. The design that minimizes 
the bias and maximizes the reliability of the data collected and analyses it 
effectively is considered a good design. The design that gives the smallest error 
variance is normally considered the best design in many investigations. Similarly, a 
design that yields maximum information and provides an opportunity for 
considering many different aspects of a problem is considered a most appropriate 
and efficient design. A good research design should, therefore, ensure that: 
• The measuring instruments can yield objective, reliable and valid data, 
• The population is defined in unequivocal terms, 
• The requisite sample is collected, using appropriate sampling techniques, 
• The appropriate analysis has been employed, and 
• The findings of the study can be generalized. 
Based on 26 years of experience in various industry segments with many of them 
having Japanese Management Practices, the researcher had the opportunity to 
examine from very close quarters, the various aspects of implementation of some of 
the JMP practices. The researcher also had the opportunity to be trained in Japan on 
Japanese Management Practices; and in the process visited various industries in 
Japan for more than three months. The researcher was intrigued by the benefits 
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accrued from these practices. This was the main factor that triggered the researcher 
to conceptualize the idea for this project. 
4.1 RESEARCH DESIGN AND SAMPLE SELECTION 
This study was aimed at studying the organizations as entities that use JMPs for 
various reasons, and to various effects. 
4.1.1 Research Design 
The research design for the current project follows the 'descriptive methodology'. 
Descriptive design is best used in research where the emphasis is on putting forth a 
lucid description of existing conditions, as it is a method that relies heavily on 
qualitative methods like theme analysis and summarization alongside quantitative 
analysis. It is most effectively used in research where the objective is to present the 
details of the existing scenario. The methods used in this research are mostly 
qualitative in nature; producing descriptive data gathered from the organizational 
representatives' written and spoken words. The data collection included three 
approaches; published document, structured interviewing and participants' 
observation. Theme analysis was used to draw out salient themes from the data. 
Theme analysis entails identifying and establishing the common or recurring 
themes present in the obtained data. It is a most effective method for identifying 
the concepts that contribute the most to the studied phenomena. The study also 
collected quantitative data that was analyzed using co-relational and predictive 
statistics. 
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4.1.2 Operational Deflnitions of Variables 
The variables studied herein relate to the use of JMPs by organizations in the 
Indian manufacturing industry. The main variables studied were: 
• Perceived effectiveness of JMP use: Scores on the extent to which the 
organizational representatives perceived the implementation of JMPs to 
have been effective in the pursuit of organizational goals. 
• Triggers for JMP implementation: Scores given to the factors considered as 
important reasons for the implementation of JMPs. 
• Facilitators in the process of JMP implementation: Scores given to such 
factors as were considered as significant in the successful implementation 
of JMPs. 
• Barriers to the process of JMP implementation: Scores given to such 
factors as considered to be disruptive or hindrances to the process of JMP 
implementation. 
• Benefits of the use of JMPs: Scores given to the factors that were perceived 
as being the tangible and intangible gains accrued due to JMP 
implementation. 
• Production related outputs of the use of JMP: Scores given to such factors 
as were perceived as changes in the production process and outcomes, due 
to JMP implementation. 
• Age of Joint venture: The amount of time, measured in months, that the 
organization has been in a Joint Venture with a foreign organization. 
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Stage of growth of the JMP: The extent of development of the JMP from 
time of implementation. 
4.1.3 Sampling Method 
Japanese Management Practices are gradually becoming popular in our country. 
Companies which have implemented JMPs are becoming aware of its advantages. 
There is no exact list that exists which gives the details of each manufacturing 
organization where JMP is practiced. The population of these companies are quite 
scattered. By contacting organizations like CII, FICCI, ASSOCHAM, etc., and 
through personal references of the researcher, it was found that around 170 
companies in India are using various JMPs. The companies that have been chosen 
have an annual turnover of Rs.lOO crores and above. This was based on 
Judgmental Sampling method. Questionnaire was sent to these organizations along 
with a follow-up letter. 53 Questionnaires were returned out of which 35 were 
found to be usable. 
The sample covered different areas of manufacturing - the four groups studied 
being Engineering, Automobiles, Chemicals and Others. The sample comprised of 
organizations that belonged to the Indian public and private sectors, Multinational 
Public and Private sectors, and Government owned PSUs. Both small-scale and 
large-scale manufacturing organizations, covering most geographical locations in 
India were included. Names, addresses, and other details of all participating 
organizations have been tabulated in Appendix II. 
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Each organization was represented by one or more executives who provided the 
necessary data. They belonged to either H.R.D., Production or Quality Control 
departments. It may be noted here, that the number of representatives per 
organization has not in any way influenced the sample size, as the sample size 
considers only the organization as a whole. 
4.2 OBJECTIVES OF THE STUDY 
The study has been conducted in Indian Manufacturing Organizations using various 
Japanese Management Practices with a focus on the following objectives : 
• To study the characteristic features of the commonly used JMPs. 
• To study the implementation status and effectiveness of JMPs. 
• To determine the major benefits and important barriers related with JMPs. 
• To analyze the adaptability of JMPs. 
• To propose suggestions for successful implementation of JMPs. 
4.2.1 Hypotheses 
The study aims to verify the following null hypotheses involving the effectiveness 
of JMPs and their outcomes vis-a-vis the relevant sets of major independent 
variables. 
1. The effectiveness of a JMP in an organization is independent of the interaction 
between the turnover that the organization has, the stage of development of the 
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JMP, the facilitating conditions prevalent, and the age of the joint venture, if 
any. 
2. The outputs of a JMP do not depend on the combined effect of the stage of 
JMP implementation, the barriers, the facilitators, and the triggers present. 
3. There is no relationship between the benefits of a JMP and the combined effect 
of the stage of JMP implementation, the barriers, the facilitators, and the 
triggers present. 
4.3 DATA COLLECTION 
Data for this study was collected from 35 manufacturing organizations. In each 
case, one or more organizational representatives were contacted, and were given a 
self-designed questiormaire to fill. This questionnaire elicited both the quantitative 
data, and the qualitative data required for the purpose of the study. The 
representatives of the organizations were explained the nature and significance of 
the study, and were encouraged to give valid and honest data. They were 
encouraged to share detailed data wherever possible. 
The researcher probed for clear and detailed data when the qualitative data was 
being collected. After the organizational representatives had filled in the 
questionnaire, the researcher discussed the questions with the representative to 
ensure that all the questions were answered, and all the points were clarified. 
118 
4.3.1 Questionnaire Design 
The researcher designed the questionnaire specifically for the purpose of this 
study. The main consideration kept while designing the questionnaire was 
measuring the contributions of JMPs to various segments of the Indian 
manufacturing industry. 
The questionnaire was divided into five parts. The first part consisted of questions 
that collected the demographic details about the organizations, like the turnover, 
the number of employees, details of JMP use, the sector and the presence or 
absence of a joint venture. The second part focused on the details of JMP 
implementation. This included the period of implementation, the stage of growth, 
and the effectiveness of JMPs. The third part elicited data about the parameters of 
JMP use, like the triggers to begin the use of JMPs, the facilitating and barring 
conditions. The fourth part of the questionnaire was used to gather data about the 
various outcomes of JMP use. These included production related outputs, and on 
other benefits accrued. The fifth part required the respondents to give summaries 
of their experiences in using JMPs. 
The questions were so framed, that it was possible to get both quantitative and 
qualitative data for each of the areas being studied. That is, some questions elicited 
quantitative data in an area, while others elicited qualitative information about the 
same. Thus, a holistic analysis of each area was possible. 
119 
4.4 DATA ANALYSIS 
The data collected using the self-designed questionnaire was analyzed both, 
quantitatively and qualitatively. 
For qualitative analysis, descriptive analysis and theme analysis methods were 
used. The researcher attempted to draw out the salient themes and trends from the 
qualitative data provided by the respondents. This was important in enabling a 
deeper understanding of the concepts under study. 
For the purpose of hypothesis testing, Multiple Regression analysis was conducted 
on the data to check for the presence of a predictive relationship between the 
variables. Pearson Product Moment correlation was also used to test the 
relationship between benefits and outputs, the two dependant variables. For the 
variable 'presence or absence of joint venture' the absence of a joint venture was 
given a score of zero while the presence of a joint venture were given a score 
according to the number of years in a joint venture. 
4.5 LIMITATIONS OF THE STUDY 
Following are the limitations of this study: 
• Sample size was limited to organizations which did not have restrictions to 
participate on grounds of confidentiality due to organizational policies. 
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• The scope of the study is limited to viewing the organizations as entities, 
and does not take into consideration the perceptions of individual 
employees. 
• The list of JMPs reviewed by this study is not an exhaustive list of the 
practices applied in Indian manufacturing organizations. The researcher 
found that the organizations sometimes used practices other than those 
documented in the study, and it has not been possible to incorporate all of 
these into the study. 
• All sectors and the small and large-scale organizations may not have been 
equitably represented due to lack of access to organizations practicing 
JMPs. 
CHAPTER 5 
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5. DATA ANALYSIS AND INTERPRETATION 
This chapter has been divided into eleven sections which cover different types of 
analyses of the data obtained through the five categories of questions in the 
questionnaire. 
5.1 PROFILE OF THE RESPONDING ORGANIZATIONS 
In this section, the demographic classifications of the organizations under study 
have been presented. This data were collected through the questions 1.1 to 1.5. 
5.1.1 Product-wise 
In this total sample of 35 organizations, it was found that 13 (37.14%) were 
Automobile companies using JMPs in the manufacturing process. This was found 
to be the highest number, followed by 5 (14.28%) Engineering and 5 (14.28%) 
Chemical companies. The other sectors that used JMPs were FMCG, Consumer 
Durables, Systems, Explosives and textiles, which were 12 (34.28%) in the sample. 
(Table 5.1). 
[Table 5.1: Product-wise classification of the Organizations] 
Sector 
Engineering 
Automobile 
Chemicals 
Others 
Total 
Frequency (n) 
5 
13 
5 
12 
35 
Percentage (%) 
14.28 
37.14 
14.28 
34.28 
100.0 
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5.1.2 Sector-wise 
A majority of the organizations were Indian Public Sector organizations. These 
were 22 (62.85%) of the sample. The second highest representation was for the 
Multinational Private Limited sector organizations, which were 5 (14.28%). 
4(11.42%) of the organizations sampled were from the Indian Private Sector, and 
3 (8.57%) were from the Multinational Public Limited Sector. There was 1 (2.86%) 
PSU organization. (Table 5.2) 
[Table 5.2: Sector-wise classification of the Organizations] 
Indian-Private 
Ltd. 
Indian-Public 
Ltd. 
Multinational 
- Private Ltd 
Multinational 
- Public Ltd. 
Government 
Owned (PSU) 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Engineering 
05 
05 
22.7 
SECTORS 
Automobile 
13 
08 
36.4 
03 
60.0 
02 
66.7 
Chemicals 
05 
04 
18.2 
01 
20.0 
Others 
12 
04 
100 
05 
22.7 
01 
20.0 
01 
33.3 
01 
100 
Total 
35 
04 
11.42 
22 
62.85 
05 
14.28 
03 
8.57 
01 
2.86 
5.1.3 Employment size-wise 
Organizations that employed 2501 to 5000 employees were found to be the 
maximum in the sample, i.e. 11(31.43%). 9 organizations (25.72%) employed 1001 
to 2500 employees. Organizations that employed 100 to 500 employees and 501 to 
1000 employees, as well as organizations that employed more than 5000 employees 
were similarly represented in the study sample. There were 5 (14.28%) 
organizations in each of these categories. (Table 5.3) 
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[Table 5.3: Employment size-wise classification of the Organizations] 
No. of 
people 
100-500 
501-1000 
1001-2500 
2 5 0 1 -
5000 
More than 
5000 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Count 
Percentage 
Engineering 
05 
1 
20 
1 
20 
1 
11.1 
-
2 
40 
SECTORS 
Automobile 
13 
2 
40 
1 
20 
4 
44.4 
6 
54.5 
-
Chemicals 
05 
1 
20 
1 
20 
1 
11.1 
2 
18.2 
-
Others 
12 
1 
20 
2 
40 
3 
33.3 
3 
27.3 
3 
60 
Total 
35 
5 
14.28 
5 
14.28 
9 
25.72 
11 
31.43 
5 
14.28 
5.1.4 Turnover-wise 
As shown in Table 5.4, 13 (37.14%) of the organizations had an annual turnover of 
more than Rs.lOOO Crores. Organizations having a turnover between 501 to 750 
Crores and having a turnover between 751 to 1000 Crores were represented by 4 
(11.42%) organizations each; while organizations having a turnover between 251 to 
500 crores were represented by 6(17.14%) organizations each. Organizations 
having a turnover between 100 to 250 Crores were represented by 8(23%). 
[Table 5.4: Turnover-wise classification of the organizations] 
100-250 Crores 
251-500 Crores 
501-750 Crores 
751-1000 Crores 
More than 1000 
Crores 
Engineering 
20 
20 
-
20 
40 
Automobile 
30 
8 
8 
15 
39 
Chemicals 
20 
40 
-
20 
20 
Others 
17 
17 
25 
08 
33 
TOTAL 
35 
8 
6 
4 
4 
13 
(figures in %) 
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7.1.5 Foreign Venture-wise 
23 (65.71%) of the companies had a joint venture with a foreign company while 12 
(34.28%) did not. (Table 5.5 (a)) In addition, 56% of those that had a joint venture 
have been in the joint venture since more than 10 years. (Table 5.5 (b)). The 
countries that the Joint venture partners were found to belong to were Japan, 
France, Germany, UK, USA, and Switzerland. This figure leads to the assumption 
that organizations with foreign tie-ups are more inclined towards embracing JMPs 
in order to align themselves with the best global practices as also to compete in 
terms of quality and reliability with other global players. 
[Table 5.5 (a): Foreign Venture-wise classification of the Organizations] 
Yes 
No 
Engineering 
80 
20 
Automobile 
85 
15 
Chemicals 
60 
40 
Others 
33 
37 
Total 
63 
37 
Total 
35 
23 
12 
(figures in %) 
[Table 5.5 (b): Foreign Venture Age-wise classification of the Organizations] 
1 ~ 2 years 
3 ~ 5 years 
6~ 10 years 
More than 
10 years 
Engineering 
-
-
33 
67 
Automobile 
-
20 
-
80 
Chemicals 
50 
50 
-
-
Others 
34 
33 
33 
-
Total 
11 
22 
11 
56 
(figures in %) 
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5.2 RESPONDENTS UNDERSTANDING OF JMPS 
A question (no. 1.6 in the questionnaire) was asked to the organization 
representatives in order to get an over-view of the organizations' attitude towards 
JMP practices and in order to get an approximation of the cost incurred through the 
entire process of implementing any JMPs. Though most organizations provided a 
comment on JMPs in general, the costs incurred were not disclosed by many, citing 
reasons like confidentiality, organization policy and lack of formal capturing of the 
cost data in the organization. 
A few organization representatives did give approximate figures but these are 
difficult to extrapolate to the entire population. A part of the reason for this is the 
difficulty in tracking costs involved. However many organizations have allocated 
fixed budgets for JMP. The budgets allocated range from 0.1% of the annual 
turnover to as high as 1% of the total turnover of the company. 
The tentative cost heads found to rise during implementation of JMP are: 
1. Consultancy costs - 50% 
2. Training costs - 25% 
3. Opportunity costs -10% 
4. Miscellaneous costs -15% 
Shop floor techniques like TQM, Kaizen, Kanban/JIT and SMED are traditionally 
more expensive (100- 200 % more expensive) than non - shop floor techniques like 
QC, 58, Work improvement teams etc. This can be attributed to the fact that shop 
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floor techniques require more investment in terms of training, infrastructure and 
changes to the existing process setup, but other techniques Hke Quality Circles, 
Work Improvement teams require more of non - tangible, personal inputs and the 
most significant investment for these techniques was time and team building 
efforts. 
5.3 STAGES OF JMP IMPLEMENTATION 
This section presents the implementation stage of each JMP under study in various 
organizations. This information was gathered through questions 2.1 - 2.3. 
5.3.1 Kaizen 
As shovra in Table 5.6 (a), 29 (82.9%) of the organizations have implemented 
Kaizen, and a majority (72%) of these companies have done it since more than 2 
years. Of the companies who have not implemented Kaizen, none planned to 
implement it in the next 2 years. This could be due to the intensive setup and 
changes required to the operations of any organization, replacing systems which 
most of the organizations have had for over 10 years. Kaizen is more of a long-term 
strategy process than a short-term turn-around strategy. 
Of those companies that have implemented Kaizen; 66% stated that Kaizen is in the 
well-developed stage and 28% have stated that it is in the growth stage. 
(Table 5.6 (b)). 
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fTa 
Implemented since 
jle 5.6 (a): Duration of 
Engineering Automobile 
04 13 
[mplementation] 
Chemicals 
03 
Others 
09 
Less than 6 months 
6~ 12 months 
12 -24 months 
More than 24 months 
-
25 
-
75 
-
15 
23 
62 
33 
-
-
67 
-
11 
-
89 
(figures in %) 
[Table 5.6 (b): Stage of Development] 
Engineering 
05 
Automobile 
13 
Chemicals 
02 
Others 
09 
Well developed 
Growth stage 
Introduction stage 
100 
-
-
46 
46 
08 
100 
-
-
67 
22 
11 
Total 
35 
29 
04 
14 
10 
72 
Total 
35 
29 
66 
28 
07 
(figures in %) 
5.3.2 5-S 
32 (91.4%) of the companies have implemented 5 - S , while a majority (72%) of 
these have done it for over 2 years. Of those organizations that have not 
implemented 5 - S , none had planned to implement it in the next 2 years. 5 -S, 
which is oriented towards maintenance and healthy work atmosphere has been 
easier to implement than those other JMPs due to it's emphasis on behavioral, 
rather than on physical changes. (Table 5.7 (a)) 
Of the companies that have implemented 5 - S ; 67% stated that 5 - S is in the well-
developed stage and 21% have stated that it is in the growth stage. (Table 5.7 (b)) 
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[Table 5.7(a): Duration of Implementation] 
Implemented since Engineering Automobile 
04 13 
Chemicals 
04 
Others 
11 
Total 
35 
32 
Less than 6 months 
6 - 1 2 months 
12 -24 months 
More than 24 months 
-
25 
-
75 
-
-
31 
69 
25 
-
25 
30 
-
09 
09 
82 
03 
06 
19 
72 
(figures in %) 
[Table 5.7 (b): Stage of Implementation] 
Engineering 
05 
Automobile 
13 
Chemicals 
04 
Others 
11 
Total 
35 
33 
Well developed 
Growth stage 
Introduction stage 
100 
-
-
69 
31 
-
50 
25 
25 
55 
18 
27 
67 
21 
12 
(figures in %) 
5.3.3 Kanban/JIT 
As given in Table 5.8 (a), 16 (45.7%) of the companies have implemented 
Kanban/JIT. Around 69% of these have done it for more than 2 years. Of those 
organizations that have not implemented Kanban/JIT, none of them planned to 
implement it in the next 2 years. The possible reason for low implementation of 
Kanban/JIT in the target companies could be the basic premise that this is an 
inventory and supplier oriented practice. Many small scale firms in India that are 
suppliers to the target organizations do not have the capability and resources to 
match the strict requirements laid down by Kanban/JIT. 
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Of the companies that have implemented Kanban/JIT; 56% stated that Kanban/JIT 
is in the well-developed stage and 38% have stated that it is in the growth stage. 
(Refer to Table 5.8(b)) 
[Table 5.8 (a): Duration of Implementation] 
Implemented since Engineering Automobile 
04 08 
Chemicals 
02 
Others 
02 
Total 
35 
16 
Less than 6 months 
6 - 1 2 months 
12 -24 months 
More than 24 months 
-
25 
-
75 
-
25 
25 
50 
-
-
-
100 
-
-
-
100 
-
19 
12 
69 
(figures in %) 
[Table 5.8 (b): Stage of Implementation] 
Engineering 
05 
Automobile 
08 
Chemicals 
01 
Others 
02 
Total 
35 
16 
Well developed 
Growth stage 
Introduction stage 
80 
20 
-
38 
50 
12 
100 
-
-
50 
50 
-
56 
38 
06 
(figures in %) 
5.3.4 Quality Circles 
22 (62.9%) of the companies have implemented Quality Circles, and a majority of 
these companies (77%) have done it since more than 2 years. Of the companies that 
have not implemented Quality Circles, none of them planned to implement it in the 
next 2 years. Another significant finding about Quality Circles during open-ended 
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communication with the representatives of the target organizations, was that they 
had practiced methods similar to Quality Circles for a long time. Thus, did not feel 
the need to redesign these methods to strict Quality Circles specifications, as the 
practiced methods were already efficient and productive as per the company 
requirements. (Table 5.9 (a)) 
Of the companies that have implemented Quality Circles; 73% stated that the 
Quality Circles were at the well-developed stage and 23% have stated that these 
were in the growth stage. (Table 5.9 (b)) 
[Table 5.9 (a): Duration of Implementation] 
Implemented since Engineering 
02 
Automobile 
10 
Chemicals 
04 
Others 
06 
Total 
35 
22 
Less than 6 months 
6~ 12 months 
12-24 months 
More than 24 months 
-
-
-
100 
-
10 
10 
80 
25 
-
25 
50 
-
17 
-
83 
05 
09 
09 
77 
(figures in %) 
[Table 5.9 (b): Stage of Implementation] 
Engineering 
03 
Automobile 
10 
Chemicals 
03 
Others 
06 
Total 
35 
22 
Well developed 
Growth stage 
Introduction stage 
100 
-
-
50 
40 
10 
100 
-
-
83 
17 
-
73 
23 
04 
(figures in %) 
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5.3.5 TPM 
19 (54.3%) of the companies have implemented TPM, while a most of these (68%) 
have done it since more than 2 years. (Table 5.10 (a)) Of the companies who have 
not implemented TPM, 66% of them planned to implement it within 6 months, 17% 
within 6-12 months and 17% of the companies, after 2 years. (Table 5.10 (b)) 
Of the companies that have implemented TPM; 39% have stated that it is in the 
well-developed stage, and 50% stated that TPM is in the growth stage. 
(Table 5.10(c)) 
[Table 5.10 (a) Duration of Implementation] 
Implemented since Engineering 
04 
Automobile 
08 
Chemicals 
01 
Others 
06 
Total 
35 
19 
Less than 6 months 
6 - 1 2 months 
12 -24 months 
More than 24 months 
-
25 
25 
50 
-
25 
13 
62 
-
-
-
100 
17 
-
-
83 
05 
16 
11 
68 
(figures in %) 
[Table 5.10 (b): Future Implementation] 
Planning to 
implement Engineering 
-
Automobile 
01 
Chemicals 
03 
Within 6 months 
Within 6 - 1 2 months 
Within 12 -24 
months 
After 24 months 
-
-
-
-
100 
-
-
-
67 
-
-
33 
Others 
02 
50 
50 
-
-
Total 
35 
1 06 
66 
17 
-
17 
(figures in %) 
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Well developed 
Growth stage 
Introduction stage 
(Table 5.10 (c) 
Engineering 
04 
: Stage of Implementation] 
Automobile 
08 
Chemicals 
01 
Others 
05 
25 
25 
50 
25 
75 
-
100 
-
-
60 
40 
-
Total 
35 
18 
39 
50 
11 
(figures in %) 
5.3.6 SMED 
7 (20%) of the companies targeted have implemented SMED, while a majority of 
these (71%); have done it since more than 2 years. (Table 5.11(a)). Of those that 
have not implemented SMED, none of them planned to implement it in the next 2 
years. The usage levels of SMED in India may be low due to the nature of business 
under which most of the Indian companies operate - where - unless the production 
limits of the company are stretched beyond compliance, the targets necessitate 
faster changeovers of machinery and production setup. Thus, SMED was not found 
desirable. 
Of the companies that have implemented SMED; 20% have stated that it is in the 
well-developed stage, and 80% stated that SMED is in the growth stage. (Table 
5.11(b)) 
[Table 5.11 (a) Duration of Implementation] 
Implemented since Engineering 
02 
Automobile 
04 
Chemicals 
01 
Others 
-
Less than 6 months 
6-12 months 
12-24 months 
More than 24 months 
-
-
-
100 
-
-
50 
50 
-
-
-
100 
-
-
-
-
Total 
35 
07 
-
-
29 
71 
(figures in %) 
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Well developed 
Growth stage 
[Table 5.11 (b] 
Engineering 
03 
Stage of Implementation] 
Automobile 
02 
Chemicals 
-
Others 
-
33 
67 
-
100 
-
-
-
-
Total 
35 
05 
20 
80 
(figures in %) 
5,3.7 PokaYoke 
11 (31.4%) of the companies studied have implemented POKA YOKE, while a 
majority of these (73%); have done it since more than 2 years. Of those who have 
not implemented POKA YOKE, none of them planned to implement it in the next 2 
years. POKA YOKE is a relatively new concept in the Indian industry compared to 
others like Kaizen, Quality Circles. It is the services sector of the Indian industry 
has been using POKA YOKE effectively. (Table 5.12 (a)) 
Of the companies that have implemented POKA YOKE; 64% stated that POKA 
YOKE is in the well-developed stage and 27% have stated that it is in the growth 
stage. (Table 5.12.(b)) 
[Table 5.12 (a): Duration of Implementation] 
Implemented since Engineering 
04 
Automobile 
06 
Chemicals 
-
Others 
01 
Total 
35 
11 
Less than 6 months 
6-12 months 
12-24 months 
More than 24 months 
-
25 
-
75 
-
-
33 
67 
-
-
-
-
-
-
-
100 
-
09 
18 
73 
(figures in %) 
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[Table 5.12 (b) Stage of Implementation] 
Well developed 
Growth stage 
Introduction stage 
Engineering 
04 
75 
-
25 
Automobile 
06 
50 
50 
-
Chemicals 
-
-
-
-
Others 
01 
14 
-
-
Total 
35 
11 
64 
27 
9 
(figures in %) 
5.3.8 Zero Defects 
13 (37.1%) of the companies have implemented Zero Defects, about half of these 
companies (54%) have done it for over 2 years. (Table 5.13(a)). 
The lower levels of implementation of Zero Defects may be a result of the poor 
quality found across the whole supply chain in which most organizations operate. 
Most of the target companies were of the opinion that the entire supply chain has to 
improve its standards in terms of quality and handling of products to make zero 
defects possible. (Refer to Table 5.13 (b)). 
Of the companies that have implemented Zero Defects; 36% stated that Zero 
Defects was in the well-developed stage and 57% have stated that it is in the 
growth stage. (Table 5.13.(c)) 
[Table 5.13 (a) Duration of Implementation] 
Implemented since Engineering 
03 
Automobile 
05 
Less than 6 months 
6~ 12 months 
12 -24 months 
More than 24 months 
-
-
-
100 
-
60 
40 
-
Chemicals 
03 
-
-
33 
67 
Others 
02 
-
-
-
100 
Total 
35 
13 
-
23 
23 
54 
(figures in %) 
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[Table 5.13 (b) Future Implementation] 
Planning to 
implement Engineering Automobile 
01 -
Chemicals 
-
Others 
01 
Total 
35 
02 
Within 6 months 
Within 6 ~ 12 months 
Within 12 -24 
months 
After 24 months 
-
100 
-
-
-
-
-
-
-
-
-
-
-
-
100 
-
-
50 
50 
-
(figures in %) 
[Table 5.13(c): Stage of Implementation] 
Engineering 
02 
Automobile 
03 
Chemicals 
06 
Others 
03 
Total 
35 
14 
Well developed 
Growth stage 
Introduction stage 
67 
33 
-
17 
66 
17 
67 
33 
-
-
100 
-
36 
57 
07 
(figures in %) 
5.3.9 Work Improvement Teams 
24 (68.6%) of the companies have implemented Work Improvement Teams, of 
which a majority of them (75%) have done it for over than 2 years. (Table 5.14(a)) 
Of the organizations that have not implemented Work Improvement Teams, none 
of them plaimed to implement it in the next 2 years. WIT has been treated similar to 
Quality Circles in terms of applicability, and thus has a higher rate of use in the 
industry. 
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Of the companies that have implemented Work Improvement Teams; 68% say that 
Work Improvement Teams are in the well-developed stage and 28% have stated 
that they are in the growth stage while 4% of the companies had aborted it. 
(Table 5.14(b)) 
[Table 5.14 (a) Duration of Implementation] 
Implemented since 
Less than 6 months 
6~ 12 months 
12-24 months 
More than 24 months 
Engineering Automobile Chemicals 
03 09 03 1 
-
-
-
100 
-
11 
22 
67 
-
-
33 
67 
Others 
09 
11 
11 
-
78 
Total 
35 
24 
04 
08 
13 
75 
(figures in %) 
[Table 5.14 (b) Stages of Implementation] 
Engineering 
08 
Automobile 
03 
Chemicals 
10 
Others 
04 
Total 
35 
25 
Well developed 
Growth stage 
Introduction stage 
Aborted 
50 
-
25 
25 
60 
40 
-
-
100 
-
-
-
75 
25 
-
-
68 
24 
04 
04 
(figures in %) 
5.3.10 Cellular Manufacturing 
13 (37.1%) of the companies have implemented Cellular Manufacturing, and most 
of these companies (62%) have done so for more than 2 years. (Table 5.15 (a)) Of 
the companies that have not implemented Cellular Manufacturing, one planned to 
implement it in the next 1 year (Table 5.15 (b)). Cellular manufacturing is again 
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low on implementation because of the significant change required in the production 
setup and other higher investments. 
Of the companies that have implemented Cellular Manufacturing; 55% stated that 
Cellular Manufacturing is in the well-developed stage and 36% have stated that it is 
in the growth stage. (Table 5.15.(c)) 
[Table 5.15(a) Duration of Implementation] 
Implemented since Engineering 
05 
Automobile 
06 
Chemicals 
02 
Others 
-
Total 
35 
13 
Less than 6 months 
6~ 12 months 
12-24 months 
More than 24 months 
-
20 
-
80 
-
33 
-
67 
-
50 
50 
-
-
-
-
-
-
30 
08 
62 
(figures in %) 
[Table 5.15(b): Future Implementation] 
Engineering 
-
Automobile 
01 
Chemicals 
-
Others 
-
Total 
35 
01 
Plarming to 
implement 
Within 6 months 
Within 6-12 months 
12- 24 months 
After 24 months 
-
-
-
-
-
100 
-
-
-
-
-
-
-
-
-
-
-
100 
-
-
(figures in %) 
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[Table 5.15(c): Future Implementation] 
Engineering 
05 
Automobile 
04 
Chemicals 
02 
Others 
-
Total 
35 
11 
Well developed 
Growth stage 
Introduction stage 
60 
40 
-
50 
25 
25 
50 
50 
-
-
-
-
55 
36 
09 
(figures in %) 
5.3.11 Other Practices 
8 (22.9%) of the companies have implemented JMPs other than the ones mentioned 
above and majority of these (75%) have implemented it for over 2 years. (Table 
5.16(a)) 
Of the companies that have implemented other JMPs; 71% stated that these were in 
the well-developed stage and 29% have stated that they were in the growth stage. 
(Table 5.16(b)) 
[Table 5.16 (a): Duration of Implementation] 
Implemented since 
Less than 6 months 
6~ 12 months 
12 -24 months 
More than 24 months 
Engineering 
02 
-
-
-
100 
Automobile 
02 
-
-
50 
50 
Chemicals 
02 
50 
-
-
50 
Others 
02 
-
-
-
100 
Total 
35 
8 
13 
-
13 
75 
(figures in %) 
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[Table 5.16 (b): Stage of Implementation] 
Engineering 
02 
Automobile 
01 
Chemicals Others 
02 02 
Total 
35 
07 
Well developed 
Growth stage 
50 
50 
100 
-
50 
50 
100 
-
71 
29 
(figures in %) 
A question was included to expose and investigate the respondent's understanding 
of the various stages of implementing JMP. There was also an attempt made to 
understand how organizations used to function before employing JMP, and the 
changes effected by the employment of JMPs. 
The themes that were drawn out of the responses about the stages of development 
of JMPs by the organizational representatives are as follows: 
• A well-developed stage is achieved when the practice has been totally 
internalized or institutionalized. For example, as in the case of Maruti 
Udyog Ltd., if one asks even the shop floor worker, the worker knows the 
JMP and practices it. 
Growth stage may be seen as a stage wherein its penetration is not as 
strong as in the well-developed stage. However, the people concerned will 
definitely be aware of the features and the benefits it might offer. 
• Introduction stage is the one where only the top management has the 
knowledge and is trying to push it down to the lower workforce. 
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Themes drawn out of the data in response to how organizations used to function 
before employing JMP, and the changes effected by the employment of JMPs; 
however, is not conclusive enough as there seem to be some varying views. Some 
organizations were found to believe that JMPs are significant in the process of 
organizational growth and development, while the second school of thought feels 
that JMP is just like an old product in a new packaging. 
The findings also reveal that the organizations were initially only product oriented; 
but the use of JMPs have encouraged more and more process orientation and 
customer orientation. 
5.4 EFFECTIVENESS OF JMPS 
The organizations' representatives were asked to name the three most effective 
JMPs used by the organization and to rate their effectiveness on a scale of 1 to 5, 
where one meant a very ineffective practice, and five meant a very effective one. 
The final mean score of effectiveness was calculated based on weighted mean 
scores, which was taken for the top three ranks (Table 5.17) 
Kaizen (mean 4.27) was rated as the most effective JMP followed by 5-S (mean 
3.65) and other unlisted JMPs (mean 3.65). Besides these, JMPs that were found to 
obtain above median scores were TPM (mean 2.78), Work Improvement Teams 
(mean 2.56) and Quality Circles (mean 2.51). (Refer to Table 17) 
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The respondents were asked to explain the factors they took into account when 
assessing the effectiveness of JMPs. A clear-cut response format was not found, 
due to the complexities involved in measuring the intangible benefits of JMP. 
Some respondents preferred to give higher importance to monetary benefits while 
others laid more emphasis on intangible benefits, which cannot be directly and 
objectively measured. Some of the key parameters that were found to be 
emphasized while assessing the effectiveness of JMPs are: 
• Number of people participating in the JMP. 
• The theme / complexity / number of projects undertaken. 
• Monetary benefits like cost cutting, material consumption, productivity, 
lead-time and output. 
• Change in work culture with employees becoming more customer -
oriented and taking more responsibilities was found to be a prime 
intangible benefit. 
[Table 5.17: Mean Effectiveness Scores] 
JMP 
Kaizen 
5 -S 
Kanban / JIT 
Quality Circles 
TPM 
SMED 
POKA - YOKE 
Zero Defects 
Work Improvement Teams 
Cellular Manufacturing 
Other Practices 
Mean 
4.27 
3.65 
1.91 
2.51 
2.78 
1.10 
1.65 
1.32 
2.56 
1.20 
3.65 
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5.5 TRIGGERS FOR IMPLEMENTING JMPS 
Triggers for the implementation of JMPs are those factors that are considered 
important for the initiation of the use of JMPs. Each theoretical concept that is 
considered as a triggering factor was assessed (question 3.1 of the questionnaire) in 
terms of it being important for the organizations studied. 
Manufacturing cycle time was an important trigger for Engineering (mean 4.40), 
Automobiles (mean 3.75) and Other companies (mean 4.11), while it was not 
considered important for Chemicals companies (mean 2.80). This may be attributed 
to the fact that Engineering and other manufacturing companies operate under more 
process intensive and factory setup conditions as compared to Chemicals 
companies where the process is more automated and quality oriented (Table 5.18). 
Reduction of waste or rejects was considered as an important trigger by all sectors 
with most organizations rating it highly. Reduction in inventory was an important 
trigger for Engineering (mean 4.60) and Other sectors (mean 4.20) with 
Automobiles rating it at (mean 3.82) This is due to the fact that engineering, 
automobiles and others are more material oriented than chemicals industry and also 
the savings from better management of inventory are significantly higher for these 
industries compared to chemicals companies. 
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Right sizing the organization was not an important trigger for implementing JMPs 
with Engineering and Automobile companies rating it below a mean score of 2.50. 
Other sectors also give it lower ratings. 
Production flexibility was a considerably important trigger for implementing JMPs 
in the Engineering (mean 3.80), Automobiles (mean 3.67) and Other sectors (mean 
3.78) while the Chemical Sector seemed to find it moderately important (mean 
3.00) as the production process of chemicals companies was already existing or 
was not required because of the nature of product manufactured. 
Declining market share was the lowest rated trigger factor with Engineering, 
Automobile and Chemicals all rating it below a mean score of 3.00. This gives us 
the impression that companies across all sectors have not implemented JMPs as a 
result of declining market share. The insight drawn could be that companies may 
incorporate JMPs to improve their operations and to get more efficient than to 
compete in a better manner. 
Customer insistence was also not seen as a trigger for implementing JMPs with all 
the sectors rating it below three. Again, customers were not the dominating 
influencers for implementing JMPs. 
Presence of a Japanese joint venture was also not a trigger factor for implementing 
JMPs with all the sectors rating it below three. 
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Overall across all sectors, Reduction of waste/rejects (mean 4.48), Production Cost 
(mean 4.22), Reduction in inventory (mean 4.00), Reducing manufacturing lead 
time (mean 3.81) and Production flexibility (mean 3.61) are the most important 
triggering factors for implementing JMPs in the manufacturing industries of India. 
Most organizations seem to be more motivated by enhancing and improving their 
internal processes, than by external market conditions. 
[Table 5.18: Mean Scores on Triggers] 
JMP was implemented 
to reduce 
manufacturing cycle 
time 
JMP was implemented 
to reduce production 
cost 
JMP was implemented 
to reduce waste/rejects 
JMP was implemented 
to reduce inventory 
JMP was implemented 
to right size the 
organization 
JMP was implemented 
to attain production 
flexibility 
JMP was implemented 
because of declining 
market share 
JMP was implemented 
because our customer 
insisted 
JMP was implemented 
due to presence of JV 
ingineering 
4.40 
4.60 
4.60 
4.60 
2.20 
3.80 
1.60 
1.80 
2.25 
Automobile 
3.75 
4.25 
4.42 
3.82 
3.25 
3.67 
2.25 
2.42 
3.00 
Chemicals 
2.80 
3.60 
4.00 
3.40 
1.75 
3.00 
2.60 
2.00 
2.00 
Others 
4.11 
4.30 
4.64 
4.20 
3.30 
3.78 
3.22 
2.56 
2.40 
Total 
3.81 
4.22 
4.48 
4.00 
2.90 
3.61 
2.48 
2.29 
2.58 
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Production cost was an important trigger for implementing across all sectors, 
however engineering (mean 4.60), Automobiles (mean 4.25); Others (mean 4.30) 
gave it more importance than Chemicals (mean 3.60). A part of the reason for 
chemicals industry giving production cost lower ratings may be that the production 
costs formed a lower percentage of the total product cost for a chemical company 
as compared to engineering and automobiles companies. 
5.6 FACILITATORS FOR IMPLEMENTATION OF JMPS 
With reference to the data obtained on this issue (question 3.2 of the questionnaire), 
training programs are the most important facilitators for implementation of JMPs in 
India with all sectors rating it over four. Engineering (mean 4.60) and others (mean 
4.75) were followed by Chemicals (mean 4.40) and Automobiles (mean 4.31). 
Effective training and guidance can really help in the smooth implementation and 
form the backbone of the change process towards implementation of JMPs. 
Proper communication was considered as equally important facilitator for 
implementing JMPs with all sectors rating it over a mean score of 4. Engineering 
(mean 4.60) and Others (mean 4.67) were followed by Automobiles (mean 4.46) 
and Chemicals (mean 4.20). The channels for communication, format of 
communication and content if well coordinated can really help change the mindset 
of the employees in the organization, which helps in effective implementation of 
JMPs. (Table 5.19) 
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[Table 5.19: Mean Scores on Facilitators] 
Training programs 
facilitated 
implementation of JMP 
Proper communication 
facilitated 
implementation of JMP 
Incentives have 
facilitated 
implementation of JMP 
Organizational structure 
facilitated 
implementation of JMP 
Organizational/Individual 
discipline facilitated 
implementation of JMP 
Initiative by top 
management facilitated 
implementation of JMP 
Internal/External 
benchmarking facilitated 
implementation of JMP 
Linking JMP goals with 
business goals facilitated 
implementation of JMP 
Associating JMP goals 
with employee KRA 
facilitated 
implementation of JMP 
Engineering 
4.60 
4.60 
3.00 
3.00 
4.00 
4.20 
4.00 
4.00 
3.80 
Automobile 
4.31 
4.46 
2.36 
3.36 
4.00 
4.38 
3.92 
3.77 
3.42 
Chemicals 
4.40 
4.20 
2.60 
2.80 
3.40 
3.20 
3.80 
3.20 
3.60 
Others 
4.75 
4.67 
2.75 
2.67 
4.08 
4.17 
4.00 
4.00 
3.75 
Total 
4.51 
4.51 
2.64 
2.97 
3.94 
4.11 
3.94 
3.79 
3.62 
Incentives to the employees were not given much of importance as a facilitator with 
all the sectors rating it below three. 
Organizational structure was considered as an important facilitator only by 
Automobiles (mean 3.36) with all the other sectors rating it below a mean 
score of 3. 
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Organizational and individual discipline was considered an important facilitator 
across all the sectors with Other Industries rating it the highest (mean 4.08) closely 
followed by Automobiles and Engineering (mean 4) with Chemicals (mean 3.40) 
giving it the least importance. This again verifies the fact that JMPs are culture and 
attitude intensive, companies can enjoy more benefits from JMPs when the 
workforce was more dedicated and disciplined towards their implementation. 
Initiative by the top management was again given importance as a facilitator by all 
the sectors with Automobiles (mean 4.38) placing highest importance to it and 
Chemicals (mean 3.20) giving it the lowest importance. The common notion seems 
to be that the top management ideally formulates the implementation strategy and 
gives direction to the implementation process, unless the initiative is continuous 
and dedicated. 
Internal/External benchmarking was uniformly rated by all the sectors at a mean 
score of 3.94 as a facilitator for implementing JMPs. The benchmarking involved 
performance measurement, target compliance and other tangible measures. 
Linking JMP goals to business goals was considered important by the Engineering 
sector (mean 4.00) and by Others (mean 4.00) with Automobiles (mean 3.77) and 
Chemicals (mean 3.20) giving it slightly lesser importance. JMPs associated to 
business goals help better during the implementation process as the targets and 
achievements are better defined which give the employees a more tangible goal. 
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Attaching JMP goals with employee KRA was given higher importance by 
Engineering (mean 3.80) others (mean 3.75) with Automobiles (mean 3.42) giving 
it the least importance. 
Overall, across all the sectors, Training Programs (mean 4.51), Proper 
Communication (mean 4.51), Initiative by the top management (mean 4.11), 
Organizational/Individual discipline (mean 3.94) and Benchmarking (mean 3.94) 
were considered important facilitators for implementation of JMPs in India while 
Incentives (mean 2.64) and Organizational structure (mean 2.97) given the least 
rating. 
5.7 BARRIERS TO IMPLEMENTING JMPS 
With reference to the data obtained on this issue (question 3.3 of the questionnaire), 
it was found that most of the respondents from the target companies have not 
identified any significant barriers towards implementation of JMPs. A part of the 
reason could be the reluctance to point fingers at themselves or their companies. 
However, Employee resistance (mean 2.32), Champions at subsequent levels (mean 
2.32), Expertise at JMP (mean 2.12) are a few barriers that scored the highest while 
Focus/Ownership at the top management was denied the most (mean 1.90). 
(Table 5.20) 
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[Table 5.20: Mean Scores on Barriers] 
We lacked in expertise 
about JMP 
We had to make too 
many changes with the 
organizational structure 
in order to implement 
JMP 
We perceived JMP will 
be a very costly affair to 
indulge in 
We lacked 
focus/ownership at top 
management 
We failed to create 
champions at subsequent 
levels 
Our employees had 
strong resistance to 
Ichange 
Engineering 
1.50 
2.00 
2.33 
2.33 
2.67 
2.33 
Automobile 
1.85 
2.00 
1.83 
1.67 
2.08 
2.33 
Chemicals 
2.25 
2.50 
2.50 
2.25 
2.50 
2.75 
Others 
2.58 
1.92 
1.83 
1.92 
2.42 
2.17 
Total 
2.12 
2.03 
1.97 
1.90 
2.32 
2.32 
5.8 OUTPUT FROM IMPLEMENTING JMPS 
Outputs of using JMPs were measured using a scale on which a score of one 
signified that levels of output had decreased considerably, a score of three meant 
that output levels remained the same, and a score of five meant that output levels 
had considerably increased. (Table 5.21). 
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[Table 5.21: Mean Scores on Outputs] 
After implementing 
JMP inventory levels 
have 
After implementing 
JMP, overtime hours 
have 
After implementing 
JMP on time deliveries 
have.. 
After implementing 
JMP raw material 
consumption have 
After implementing 
JMP no of 
defects/rejects have 
After implementing 
JMP maintenance costs 
have 
After implementing 
JMP workforce 
requirements have 
After implementing 
JMP output per shift 
has 
After implementing 
JMP product quality 
has 
After implementing 
JMP manufacturing 
cycle time has 
Engineering 
1.60 
1.75 
4.40 
2.40 
2.00 
1.80 
2.40 
3.60 
4.00 
2.20 
Automobile 
2.08 
1.92 
4.42 
2.18 
1.83 
2.00 
2.08 
4.23 
4.38 
2.25 
Chemicals 
2.20 
2.20 
3.60 
2.80 
2.00 
2.20 
2.80 
3.80 
4.00 
2.20 
Others 
2.00 
2.11 
4.18 
2.40 
1.90 
1.90 
2.78 
3.89 
4.33 
1.87 
Total 
2.00 
2.00 
4.21 
2.39 
1.91 
1.97 
2.45 
3.97 
4.25 
2.13 
Inventory levels have shown a decrease across all the sectors as a result of 
implementing JMPs vnth Engineering (mean 1.60) showing the highest decrease 
followed by Automobiles (mean 2.08) and others (mean 2.00). 
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Overtime hours have also decreased across all the sectors with Engineering (mean 
1.75) followed by Automobiles (mean 1.92) showing the highest decrease followed 
by Chemicals (mean 2.12) and others (mean 2.11). 
On-time deliveries have shown considerable increase after implementing JMPs 
with Automobiles (mean 4.42), Engineering (mean 4.40) and Others (mean 4.18) 
showing the highest increase followed by Chemicals at (mean 3.60). 
Raw material consumption has marginally gone down after implementing JMPs 
with all the sectors rating it at an average score of 2.39. This marginal reduction 
can be attributed to the fact that the suppliers at an organization play a significant 
part in reducing raw material consumption, unless they are also aligned on the JMP 
platform, significant reduction in raw material consumption cannot be achieved. 
Rejects/Defects have shown a decrease across all the sectors as a result of 
implementing JMPs with Automobile (mean 1.83) showing the highest decrease 
followed by others (mean 1.90) and Chemicals (mean 2.00) and Engineering (mean 
2.00). 
Maintenance costs have shown a decrease across all the sectors as a result of 
implementing JMPs with Engineering (mean 1.80) showing the highest decrease 
followed by Others (mean 1.90) and Automobiles (mean 2.00) with Chemicals 
(mean 2.20) showing the least. 
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Workforce requirements have shown the highest decrease in Automobiles (mean 
2.08) followed by Engineering (mean 2.40) and Chemicals (mean 2.80) and lastly 
in Others (mean 2.78). 
Output per shift has shown the highest increase in Automobile sector (mean 4.23), 
followed by Others (mean 3.89), Chemicals (mean 3.80) and Engineering (mean 
3.60). Product quality has shown the most increase after implementing JMPs with 
Automobile (mean 4.38) showing the highest increase in product quality followed 
by Others (mean 4.33), Engineering (mean 4.00) and Chemicals (mean 4.00). 
Other industries (mean 1.87) have shown the maximum decrease in manufacturing 
cycle time, followed by Engineering (mean 2.20), Chemicals (mean 2.20) and 
Automobiles (mean 2.25). 
Overall, across all the sectors, the significant results of implementing JMPs are 
decrease in Defects/Rejects (mean 1.91), Improvement in product quality (mean 
4.25), Increase in on time delivery (mean 4.21), reduction in inventory levels (mean 
2.00) and reduction in overtime hours (mean 2.00). Workforce requirements (mean 
2.45) have shovm the least changes on implementation of JMPs. 
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5.9 BENEFITS FROM IMPLEMENTING JMPS 
Employee turnover (mean 2.86) has not shown major changes from the 
implementation of JMPs. This proves that fact that JMPs do not aim to make 
employees redundant and they do not lead to employee layoffs. 
Absenteeism among employees has shown high reduction in Engineering (mean 
3.80), Others (mean 3.67) and Chemicals (mean 3.40). Better team co-ordination 
has been a benefit across all the sectors with a mean score of 4.20. (Table 5.22) 
[Table 5.22: Mean Scores on Benefits] 
Employee turnover has 
reduced 
Absenteeism among 
employees has reduced 
There is better team 
coordination 
Employees believe they 
have become more efficient 
Employees are taking more 
initiative 
Organizational/Individual 
work culture has improved 
Sense of responsibility 
among employees has 
improved 
Employee 
motivation/morale has 
improved 
We have become more 
quality conscious 
We are more customer 
oriented 
Customer complaints have 
reduced 
Profit margins have 
increased 
Market share has increased 
Engineering 
2.00 
3.80 
4.60 
4.00 
4.20 
4.60 
4.00 
3.40 
4.20 
4.60 
4.40 
3.80 
3.20 
Automobile 
2.73 
2.83 
4.08 
4.15 
4.00 
4.08 
4.00 
3.92 
4.31 
4.31 
4.08 
3.62 
3.46 
Chemicals 
2.60 
3.40 
4.00 
3.80 
4.00 
3.60 
3.60 
3.60 
4.40 
4.20 
3.80 
3.40 
3.00 
Others 
3.56 
3.67 
4.25 
4.17 
4.08 
3.92 
3.92 
3.92 
4.17 
3.92 
3.92 
3.67 
3.67 
Total 
2.86 
3.32 
4.20 
4.09 
4.06 
4.03 
3.91 
3.80 
4.26 
4.20 
4.03 
3.63 
3.43 
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Employee confidence in terms of efficiency has also shown significant change 
across all the sectors with a mean score of 4.09. 
Initiative taken by employees has also increased across all sectors with a mean 
score of 4.06 by each sector. 
Organizational work culture has been improved as a result of implementing JMPs 
in Engineering (mean 4.60) followed by Automobiles (mean 4.08) and Chemicals 
the least (mean 3.60). 
Responsibility among employees has shown an increase uniformly at a mean score 
of 4.00 for Engineering and Automobiles followed by Others (mean 3.92) and 
Chemicals (mean 3.60). 
Employee motivation/morale has improved across all the sectors in equal measure 
with a mean score of 3.80. 
Quality consciousness has shown quite an increase across all the sectors as a result 
of implementing JMPs with all the sectors rating it above a mean score of 4. 
Customer orientation among Engineering companies (mean 4.60) has shown an 
increase with Automobiles (mean 4.31), followed by Chemicals (mean 4.20). 
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Customer complaints have reduced considerably across all the sectors with 
Engineering sector (mean 4.40) rating the highest reduction followed by 
Automobiles (mean 4.08). 
All the sectors have reported a rise in the profit margins as a benefit of 
implementing JMPs with a mean rating of 3.63. 
Market share also has shown an increase as a result of implementing JMPs with a 
mean rating of 3.43. 
Overall across all the sectors, Quality consciousness (mean 4.26), Team 
coordination (mean 4.20) and customer orientation (mean 4.20) are the most 
significant benefits of implementing JMPs while, employee turnover (mean 2.86), 
absenteeism among employees (mean 3.32) have been influenced the least by 
implementing JMPs. 
The JMPs that ensure strict compliance to time and quality requirements require 
employees to coordinate and perform better as a result of the requirements. The 
central aspects in JMPs are increased responsibility, multifunctional roles, team 
sprit, dedication and motivation. 
The concept of "Immediate Customer" has been one of the hallmarks of JMPs. 
Under this concept, the production process is divided into smaller divisions or 
stations, a single worker or a group of workers manages a single station. Every 
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station considers the next station as its immediate customer and ensures all the 
customer requirements are met. This orientation results in significant increase in 
performance, confidence, responsibility and motivation of the employees. 
5.10 STATISTICAL ANALYSIS 
In this section the relevant data are analyzed to test the null hypotheses of the study 
and to find the correlation, if any, among various important outcomes of JMPs 
implementation and the corresponding independent variables. In other words the 
analysis presented below attempts to determine statistical relationships among the 
important parameters of the prevalent conditions in the target organizations. 
It was found that all the three hypotheses did not stand up to statistical testing. For 
the first hypothesis (perceived effectiveness of the JMPs vs. the combined effect of 
the annual turnover, duration of joint venture, stage of JMPs implementation, and 
the facilitators), the beta was found to be 0.29 and the f-value was 0.726 {P =.29, 
R = .088, F (4, 30) = 0.726, ns). For the second hypothesis (perceived outputs of 
the JMPs vs. the combined effect of the stage of JMPs implementation, triggers, 
facilitators, and the barriers), the beta was 0.32 and the f-value was 1.248 {P = -.32, 
i?^ = .108, F (4,30) = 1.248, ns}. For the third hypothesis (perceived benefits of the 
JMPs vs. the combined effect of the stage of JMPs implementation, triggers, 
facilitators, and the barriers), the beta was 0.36, and the f-value was 1.135 (P = .36, 
R^ = .131, F(4,30) =1.135, ns). These statistical results are shown in Tables 5.23, 
5.24, and 5.25 respectively. 
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[Table 5.23 (a): Regression Analysis for Hypothesis 1] 
Model 
1 
R 
.297 
R Square 
.088 
Adjusted 
R Square 
-.033 
Std. 
Error of 
the 
Estimate 
1.0908 
Predictors (Constant): Stage of development of JMPs, Annual turnover, 
Facilitators, and Age of joint venture. 
[Table 5.23 (b): Analysis of Variance for Hypothesis 1] 
Model 
1 Regression 
Residual 
Total 
Sum of 
Square 
s 
3.457 
35.696 
39.152 
df 
4 
30 
34 
Mean 
Square 
.864 
1.190 
F 
.726 
Sig. 
.581 
Predictors (Constant): Stage of development of JMPs, Annual turnover, 
Facilitators, and Age of joint venture; Dependent variable: JMPs Effectiveness. 
[Table 5.24 (a): Regression Analysis for Hypothesis 2] 
Model 
1 
R 
.328 
R Square 
.108 
Adjusted 
R Square 
.021 
Std. 
Error of 
the 
Estimate 
.6606 
Predictors (Constant): Facilitators, Stage of development of JMPs, Triggers, and 
Barriers. 
[Table 5.24 (b): Analysis of Variance for Hypothesis 2] 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
1.633 
13.529 
15.162 
df 
4 
30 
34 
Mean 
Square 
.544 
.436 
F 
1.248 
Sig. 
.309 
Predictors (Constant): Facilitators, Stage of development of JMPs, Triggers, and 
Barriers; Dependent variable: Outputs from JMPs implementation. 
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[Table 5.25 (a): Regression Analysis for Hypothesis 3] 
Model 
1 
R 
.363 
R Square 
.131 
Adjusted 
R Square 
.016 
Std. 
Error of 
the 
Estimate 
.2988 
Predictors (Constant): Facilitators, Stage of development of JMPs, Triggers, and 
Barriers. 
[Table 5.25 (b): Analysis of Variance for Hypothesis 3] 
Model 
1 Regression 
Residual 
Total 
Sum of 
Squares 
.405 
2.678 
3.083 
df 
4 
30 
34 
Mean 
Square 
.101 
8.926E-
02 
F 
1.135 
Sig. 
.359 
Predictors (Constant): Facilitators, Stage of development of JMPs, Triggers, and 
Barriers; Dependent variable: Benefits from JMPs implementation. 
It must be noted at this point that the analysis was done on the total sample, which 
consisted of data from various sectors, albeit of the same industry - i.e. - the Indian 
manufacturing industry. It may thus be assumed that each sector like the 
automobile sector, the engineering sector, or the chemicals sector possibly have 
different internal dynamics that affect the different aspects of JMP use. This would 
mean that the interaction between organizational constants like turnover, the 
situational factors like facilitators and barriers, and outputs of JMP use like the 
benefits accrued may change from one sector to another. Thus, it is possible that 
this internal variation in the data could be the reason that conclusive results have 
not been seen. 
159 
Correlations computed (Table 5.26) amongst all the variables showed that the 
variables did not correlate significantly with each other in the sample, with the 
exception of three cases. Benefits were found to be significantly correlated with 
outputs at the 0.05 level of probability significance {r{33) = .417, p < .05, two 
tailed}, and the age of the joint venture was found to be significantly correlated 
with the stage of development of the JMPs implemented at the 0.01 level of 
probability significance {A-(33) = .499, p < .01, two tailed}. The third relationship 
found to be significant was between turnover and barrier conditions {r(33) = .467, 
p < .01, two tailed}.This also explains why prediction statistics were found to yield 
insignificant results. 
An important reason for this occurrence could be that the sample consisted of data 
that was collected from various sectors of the manufacturing industry. The 
difference that may exist amongst these sectors in terms of the relationships 
amongst variables could be responsible for the fact that no relationship could be 
established for the industry as a whole. The correlations found to be statistically 
significant were as follows: 
1. The relationship between the production outputs and the benefits accrued 
from the implementation of JMPs was found to be a statistically significant 
positive relationship. This shows that a rise in production outputs is 
correlated with a rise in the benefits accrued by the organization. It may be 
possible to explain this phenomenon by the fact that both these variables are 
products of the same Practices being implemented, and are seen in practice 
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to grow at somewhat similar rates. Thus, the production outputs are found 
to CO-vary with the benefits accrued. 
2. The relationship between the age of the joint venture and the stage of 
development of the JMPs implemented was found to be a significant and 
positive one. This may be seen because foreign organizations that 
participate in joint ventures with Indian ones attempt to establish here, the 
same philosophy and work culture that they have found useful to them in 
their home country. The JMPs are greatly used in many large multinational 
organizations all over the world. Therefore, when these organizations come 
to India, they try to implement the JMPs in the firms they form joint 
ventures with. The longer the relationship with the international partner is, 
the greater the chance that the Indian firm will have an established JMP, as 
the organization has had the time required to implement and allow the JMP 
to take root. 
3. The relationship between barriers and the organizations' turnover was found 
to be statistically significant. Yet, if it is studied conceptually, the two do 
not seem related concepts. No research has been found to explain this 
correlation. It seems to be possible that this correlation could be a statistical 
artifact. 
[Table 5.26: Correlation Matrix for all Variables] 
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Variable 
1 
2 
3 
4 
5 
"61 
7 
8 
9 
** 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Pearson C 
Sig.(2-tailed) 
N 
Correlation is s 
1 
1.000 
35 
ignifica 
2 
-.263 
.127 
35 
1.000 
35 
nt at th( 
3 
-.210 
.225 
35 
.417* 
.013 
35 
1.000 
35 
;0.01 lev 
4 
-.206 
.235 
35 
.174 
.319 
35 
.271 
.115 
35 
1.000 
, 
35 
el (2-ta] 
5 
-.027 
.877 
35 
.133 
.445 
35 
.047 
.790 
35 
-.048 
.783 
35 
1.000 
35 
led). 
6 
-.008 
.964 
35 
.040 
.818 
35 
.188 
.280 
35 
-.047 
.788 
35 
.047 
L.790 
35 
1.000 
. 
35 
7 
-.056 
.750 
35 
.055 
.756 
35 
.165 
.344 
35 
.168 
.334 
35 
.181 
.299 
35 
.499** 
.002 
35 
1.000 
, 
35 
8 
.306 
.073 
35 
-.289 
.093 
35 
-.013 
.943 
35 
-.225 
.194 
35 
-.166 
.341 
35 
.189 
.276 
35 
-.134 
.444 
35 
1.000 
, 
35 
9 
.467** 
.005 
35 
-.289 
.093 
35 
-.159 
.361 
35 
.020 
.911 
35 
-.151 
.385 
35 
-.131 
.452 
35 
.204 
.240 
35 
.109 
.534 
35 
1.000 
. 
35 
* Correlation is significant at the 0.05 level (2-tailed). 
List of variables: 
1. Barriers; 2. Benefits; 3. Outputs; 4. Triggers; 5. Effectiveness; 6. Stage of 
development of JMPs; 7. Age of joint venture; 8. Facilitators; 9. Type of joint 
venture. 
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5.11 ADAPTABILITY OF JMPS 
The data gathered from the respondents (question 5 of the questionnaire) was 
analyzed to draw out the salient themes regarding the perceived adaptability of the 
JMPs to the Indian context. This data included the extent to which they found the 
JMPs as adaptable and also dealt with the issues of customization. 
Most of the respondents agree that JMP can be implemented and can be very 
effective. However, consensus on its adaptability in totality was not reached. 
Companies who have joint ventures with Japanese organizations mostly agreed that 
they could be adapted in their original form, using the original techniques. This 
could be attributed to hands on learning and direct association and transfer of 
knowledge from their Japanese counterparts. 
However, the other lobby of companies (non Japanese tie up) advocated a system 
in which these practices should be customized before applying them. Consensus 
was largely reached that these practices need to be tailor-made and required at least 
some cosmetic changes before implementation. However, the nature to which 
customization should take place and its nature remains very subjective to the 
organization and it carmot be extrapolated to the population of organizations using 
JMPs. 
In the process of gathering data on applicability of JMPs, some salient issues in 
context to the implementation in India were found as important to address. The 
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following themes were drawn out of the data given about why the various 
organizations' representatives found adaptability and modifiability as important 
aspects of successful implementation of the various JMPs. 
• The most common problem is mindset of the workforce against change. 
They completely resist it and do not even want to try it. These are because 
of the preconceived notions that it would result in job loss and render their 
skills redundant. However, in reality, JMPs would help them to take on 
more responsibility, increase their skills as well as productivity. 
• JMP takes a long time to implement and recover the benefits. During this 
long period of reaching the desired state, continuous dedication and belief 
is required from both the management and the workforce. 
• JMP in India must be tailored to the wants and needs of the particular 
industry and sector. 
• If effort of top management is not dedicated and continuous through the 
implementation period, the implementation of JMP does not yield the 
requisite benefits. 
• Everybody in the organization cannot comprehend the gains / benefits of 
JMP, leading to fragmentation in the workforce. 
• Many changes have to be made across the organization in terms of culture, 
reporting structure, responsibilities, production process etc., to implement 
JMP. 
• People pay more attention to the monetary benefits of JMP and usually 
overlook the intangible benefits. 
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• JMP techniques in their original form seem very rigid and inflexible. 
• Continuous training and motivation is required. 
• Even though younger employees accept and encourage JMP; older 
generation of the workforce has been largely trying to avoid it. 
The following are the themes that were derived from data collected from the 
organizations' representatives about their insights into the process of implementing 
JMPs and their value. 
• JMP implementation is a long-term process and does not produce 
immediate performance changes in a short time span like 2 to 3 months. It 
needs to be nurtured, followed religiously for 4 to 6 months before 
changes are noticed. 
• One of the biggest investments needed to successfully implement JMPs is 
the change of attitude and culture towards quality, customer orientation 
and organizational and individual discipline. 
JMPs are systematic processes with defined criteria and benchmarks. 
• Dedication and belief towards JMP during the implementation process 
especially before the results were found to be very important. 
. JMPs are not capital intensive but culture intensive, the Japanese 
companies have evolved these practices over the years not by investing 
heavily but by strict dedication, focus and control over the work culture. 
• JMPs are in their roots very practical techniques and do not involve any 
complex models, procedures but only simple logical steps that are well 
coordinated and designed. 
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• Most of the JMPs involve all-round participation across the organization. 
• JMPs require team effort for successful implementation. 
JMPs consist of well-defined streamlined processes that are time bound 
and result oriented. 
. Major parts of the benefits firom implementation of JMPs are intangible in 
nature and are oriented towards long-term gains and not instant benefits. 
. JMPs require the top management to continuously support and push the 
idea. 
In a nutshell, this chapter covers the analysis of the data and their interpretation 
based on the facts and figures provided by the respondents and the observations 
made by the researcher. 
CHAPTER 6 
CONCLUSIONS AND RECOMMENDATIONS 
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6. CONCLUSIONS AND RECOMMENDATIONS 
This chapter is devoted to conclude the findings of the study followed by the 
suggestive recommendations based on the analysis and interpretation of the data as 
presented in the previous chapter as well as in the first section of this chapter. The 
researcher has also proposed in this chapter some directions for further research on 
management techniques and practices, particularly Japanese ones, in the context of 
Indian manufacturing organizations. 
6.1 Conclusions 
This may be concluded that JMPs are powerful tools and have mostly been found 
worth implementing by the organizations under study. The findings are concluded 
as below. 
• Average annual budget allocated for JMPs in the Indian manufacturing 
organizations ranges from 0.1% to 1.0 % of the annual turnover. 
• Minimum annual turnover of the responding organizations is 100 crore and 
goes beyond 1000 crore. 
• Implementation of the shop floor techniques like kaizen and kanban is 100-
200% more expensive than that of non-shop floor techniques like quality 
circles and 58. 
• Although 5 S is found to be the most widely used JMP (about 90% 
organizations), possibly due to the simplicity of its implementation, kaizen 
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has been the most effective JMP (4.27 as the mean effectiveness score on a 
5-point scale) in the Indian scenario. 
The aspect of JMP implementation (trigger) that was found to be of 
optimum importance (4.48 as the mean score on a 5-point scale) was the 
reduction of waste and rejection in any form. 
Appropriate facilitating conditions like training programs and effective 
communication channels between various parts of the organizational 
hierarchy (4.51 as the mean score on a 5-point scale) have lead the 
organizations to where most organizations tried to reach. 
The organizations were able to achieve improvement in various tangible 
and intangible forms through the use of JMPs. Better quality of products 
and increased quality consciousness among the employees have been the 
major outcomes of JMPs implementation. Such outcomes really add to the 
organizations' growth. 
The null hypotheses involving the effectiveness of JMPs and outcomes 
(outputs and benefits) of JMPs implementation vis-a-vis the respective 
combined effects of various parameters were statistically accepted. 
All sectors of the Indian manufacturing industry studied seem to have 
benefited from the use of JMPs. Although it is not possible to say if any 
sector benefited more than the others did, it is possible to state that different 
factors seemed to be of importance to the success of JMP implementation in 
different sectors. 
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• It was found that attitude change, consistent and uninterrupted application, 
and comprehensive and pervasive education were given a great deal of 
importance by the organizational representatives for successful 
implementation of JMPs. 
• It was found that while a majority of the organizations considered the JMPs 
as effective practices to improve performance in the Indian context, most 
also felt that the techniques benefit from modifications, or at least cosmetic 
changes when implementing in the Indian cultural context. This helps make 
them more acceptable to the workers, who find it easier to accept practices 
that fit into the cultural environment they live in. The author also believes 
that this is an important facet of IMF implementation. Based on his 
experience with JMP use in Japan as well as India, he finds that the cultural 
context of Japan supports the work-ethic of JMPs better than other cultures. 
This is also borne out in the study of JMPs in other countries, as seen in the 
literature review. 
• High and constant involvement of the top management has been identified 
as the most important force to lead to successful implementation. 
6.2 Recommendations 
The JMPs have evolved over a period of time and are largely based on Japanese 
culture and Japanese work environment. The diversity and vastness of the Indian 
manufacturing industry makes it difficult to implement JMPs in their original form 
and measure their performance to the originally specified scale of measurement. 
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Direct implementation of them to the Indian manufacturing industry would be as if 
overriding the Indian culture and practices. This basic fact has to be kept in mind 
before implementing JMPs in Indian organizations. 
It is important that we do not try to replicate the style of achieving JMP targets 
prevalent in Japan, but rather that we borrow from the principles and work towards 
achieving better business output as per the requirements of our economy. The 
Indian economy has much diversity in culture, attitude and nature of industries. 
Compared to this is the Japanese economy where the culture and attitude is uniform 
throughout which makes it difficult to compare the use of JMP in one Indian firm 
to the use of JMP in other Indian firms. 
It is essential for JMPs to be customized to the industry and organization to which 
they are being adapted and the measurement parameters of JMP implementation 
must be suited to the industry and organization. The probable areas of 
customization during JMP implementation include internal goals, external goals, 
linking these goals to the implementation of JMP, organization work culture, 
resources available, supply chain in which the organization operates, and stages of 
implementation. 
The respondents were requested to dip into their experiences and come up with 
solutions to the problems and concerns that arise when implementing JMPs. 
Several points have emerged out of the responses received and the researcher's 
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interpretations. These points are, in fact, the recommendations based on this study 
which the researcher would like to propose for better and more successful 
implementation of JMPs in the Indian manufacturing organizations. 
These recommendations focus on the need of understanding a JMP and its 
applications, preparing the organization for its adaptation, identifying the ways and 
measures required for its successful implementation, and being convinced of the 
benefits of the JMP to be implemented. It is needless to mention that the major role 
to be played is that of the management concerned. The recommendations are as 
follows. 
• Identify and understand the need for a particular JMP before it is 
implemented. 
• Understand the attitude and work culture of the workforce and employees. 
• Focus on both types of benefits, monetary as well as intangible, to realize 
the true potential of the JMP to be implemented. 
• Continuous initiative towards improvement and use of participative 
approach of management. 
• Make the employees and workforce understand the benefits of JMPs for 
them like improved skills, better ability to take responsibilities, enhanced 
productivity, and monetary benefits. 
• Remove fear of job loss, if any, from the heart of the employees and 
workforce as a result of any JMP implementation. 
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• The workforce needs to be properly educated through their leaders and 
subsequently must be trained to effectively use JMP. 
• Case studies and tours to successful companies (with reference to JMPs 
implementation) can be used to educate and enlighten the workers and help 
them believe what they have been told. 
• Team building and confidence boosting measures must be used at various 
stages of JMPs to encourage further improvements and dedication. This is 
particularly important as any individual workers who are against JMPs 
would be influenced by their team members to start following them and to 
realize the benefits that JMPs accrue to them. 
• The workforce should be empowered to increase the sense of 
responsibility, belongingness, and satisfaction from success. 
• The employees' attitude needs to be reoriented towards customers. 
• Customer orientation and quality must become the responsibility of every 
employee of the company and not just the marketing or quality department. 
• All the departments in the company have to be involved in the 
implementation of JMPs. The HR department must act as a facilitator and 
must ensure adequate training and responsibility among the employees. 
The productions department must modify or change existing processes and 
look at the efficiency. The marketing department must provide a clear 
picture of customer focus and quality. The purchase department needs to 
convince all the suppliers to adhere to JMP standards as the supplier 
quality; reliability and punctuality have a big role towards achieving JMP 
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goals. The distribution department must create a distribution network that 
preserves the JMP achievements once the product leaves the factory in 
terms of quality, time and customer service. 
Achieving JMPs implementation is not an issue, but harboring such practices for 
the long-term growth and benefit of the organization is an important issue. 
6.3 Scope for Further Research 
Based on the study findings and on personal experience during the process of 
conducting this study, certain important areas of research have come to the author's 
notice. Although they fall outside the scope of this particular study they are 
presented below as areas recommended for further research. 
• Though it was found that access to data from organizations that have 
implemented JMPs is limited, and difficult, it is nevertheless recommended that 
a greater number of organizations be studied, as this will yield more statistically 
significant data. Thus, it will be easier to predict the effects of JMP 
implementation on the Indian manufacturing industry as a whole. 
• In-depth case studies of organizations that use the JMPs could possibly yield 
detailed data that would lead to a greater understanding of the dynamics of JMP 
use in the Indian manufacturing industry. 
• The true success of JMP use is when the individual employees accept and use 
JMPs to productive advantage. It is possible that the perspectives of the shop 
floor employees about JMP use will be different from that of the management. 
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Thus, studies on how the individuals employed by the manufacturing industry 
view the process of JMP implementation, and JMP success become essential. 
• Each of the sub-sectors within the manufacturing industry also needs to be 
studied individually. With knowledge of the dynamics of each sector, it will be 
possible to compare, and understand the points of similarity and divergence 
among the sectors, and to compare them. 
• While the JMPs have been studied mostly with the manufactviring industry -
where the principles of JMP are easily applied, the use of the JMPs in other 
industries also exists. This phenomenon merits study also. 
• The comparison between organizations that do not use JMPs and those that do 
may help in giving a clearer picture of the actual changes that arise by the use 
of JMPs. 
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APPENDIX 
Appendix I 
Questionnaire for Data Collection 
1. Demographic Data: Please furnish the following details about your 
organization. 
1.1 What sector does your organization come under? Please circle one. 
Engineering 
Chemicals 
1 
3 
Automobile 
Others (Pis. Specify) 
2 
4 
1.2 What type of institution is your organization? Please circle one. 
Indian - Private limited 
Multinational - Private limited 
Government Owned (PSU) 
1 
3 
5 
Indian - Public limited 
Multinational - Public limited 
Other 
2 
4 
6 
1.3 How many employees work in your organization? Please circle one. 
100-500 people 
1001-2500 people 
More than 5000 
1 
3 
5 
501 -1000 people 
2501-5000 people 
2 
4 
1.4 What is the annual turnover of your organization? Please circle one. 
Rs. 100 Crores - Rs 250 Crores 
Rs. 501 Crores - Rs. 750 Crores 
More than Rs. 1000 Crores 
1 
3 
5 
Rs. 251 Crores - Rs. 500 Crores 
Rs. 751 Crores - Rs. 1000 Crores 
2 
4 
1.5. Does your organization have a foreign venture/alliance with any organization? 
Please mention the country your foreign venture partner(s) belong to, and how old 
the venture is. 
No 
1 
Yes 
2 
Country of origin Age of venture 
1.6 Could you please tell us something in brief about the Japanese Management 
Practices (JMPs) used in your organization? Please give details about the various 
implementation stages, including approximate amount of investment during the 
process of JMP implementation. 
2. JMP Implementation Details: 
2.1 Which of the following Japanese management practices have been 
implemented in your organization? How long has it been since you 
implemented them? Are you planning to implement any other practice and if 
so, when do you propose to do that? 
Sr. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Japanese 
Management 
Practices 
Kaizen 
5 - S 
KANBAN/ 
JIT 
Quality 
circles 
TPM 
SMED 
POKA-YOKE 
Zero defects 
Work 
improvement 
teams 
Cellular 
manufacturing 
Any other 
Implemented 
(Ph. Tick the 
relevant 
JMPs.) 
Since 
when 
Record 
in 
months 
4 Planning to implement 
(Circle the appropriate box) 
Within 6 
months 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
Within 6 
to 12 
months 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Within 
12 to 24 
months 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
After 
24 
mths 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2.2. Please classify the status of the JMPs employed under the following categories: 
Sr. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Japanese Management 
Practices 
Kaizen 
5 - S 
KANBAN / JIT 
Quality circles 
TPM 
SMED 
POKA-YOKE 
Zero defects 
Work Improvement teams 
Cellular manufacturing 
Any other 
Stages of JMP (Pis. circle the relevant stage) 
Well 
developed 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
Growth 
stage 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Introduction 
stage 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
Aborted 
2.3 Please elaborate what you mean when you say 
stage. 
JMP is in 
Please tell how the JMPs are different from the other processes that you were using 
earlier. 
2.4 Using the following guideline, please rate the extent to which you perceive 
each of the JMPs used in your organization to be effective: 
JMP (please 
mention the JMPs 
practiced) 
Extent of Perceived Effectiveness. (Please circle) 
Highly 
effective 
5 
5 
5 
5 
Effective 
4 
4 
4 
4 
Unchanged 
3 
3 
3 
3 
Ineffective 
2 
2 
2 
2 
Highly 
ineffective 
1 
1 
1 
1 
2.5 Please elaborate on the effectiveness {if possible please provide relevant data) 
of the practice employed in your organization. Please comment about its current 
status. 
3. Analytical Parameters of JMP use. 
Using the following guideline, please respond to the statements in the following 
questions. 
Strongly agree 
5 
Agree 
4 
Neither agree 
nor disagree 
3 
Disagree 
2 
Strongly 
disagree 
1 
3.1 Triggers: Factors that prompted the organization to apply JMPs. (May tick 
more than one) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
JMP was implemented to reduce manufacturing cycle time 
JMP was implemented to reduce production cost 
JMP was implemented to reduce waste/rejects 
JMP was implemented to reduce inventory 
JMP was implemented to right size the organization 
JMP was implemented to attain production flexibility 
JMP was implemented because of declining market share 
JMP was implemented because our customer insisted 
JMP was implemented due to presence of Japanese joint 
venture 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3.2 Facilitators: Factors that helped in smooth implementation of JMPs. (May tick 
more than one) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Training programs facilitated implementation of JMP 
Proper communication facilitated implementation of JMP 
Incentives have facilitated implementation of JMP 
Organizational structure facilitated implementation of JMP 
Organizational/individual discipline facilitated implementation 
of JMP 
Initiative by top management facilitated implementation of JMP 
Internal/external benchmarking facilitated implementation of 
JMP 
Linking JMP goals with business goals have facilitated 
implementation of JMP 
Associating JMP goals with employee KRA facilitated 
implementation of JMP 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3.3 Barriers: Factors that hindered the implementation of JMPs.. (May tick more 
than one) 
1 
2 
3 
4 
5 
6 
We lacked in expertise/information about JMP 
We had to make too many changes with the organizational 
structure in order to implement JMP 
We perceived JMP will be a very costly affair to indulge in 
We lacked focus/ownership at top management 
We failed to create champions at subsequent levels 
Our employees had strong resistance to change 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
4. Outcome arising out of JMP Implementation: 
Output: Perceived Production related results accrued due to JMP implementation. 
Using the following guideline, please respond to the statements given. 
Increased 
considerably 
5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Increased 
4 
Remained same 
3 
Decreased 
2 
After implementing JMP inventory levels have 
After implementing JMP overtime (Hrs) have 
After implementing JMP on-time deliveries have... 
After implementing JMP raw material consumption have... 
After implementing JMP no. of defects/rejects have... 
After implementing JMP maintenance costs have... 
After implementing JMP work force requirement have... 
After implementing JMP output per shift have... 
After implementing JMP product quality have... 
After implementing JMP manufacturing cycle time have... 
5 
5 
^ 
5 
5 
5 
5 
5 
5 
5 
Decreased 
considerably 
1 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Benefits: Other perceived outcomes arising out of JMP implementation. 
Using the following guideline, please respond to the statements given. 
Strongly agree 
5 
Agree 
4 
Neither agree 
nor disagree 
3 
Disagree 
2 
Strongly 
disagree 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Employee turn over has reduced after implementation of JMP 
Absenteeism among employees have reduced after 
implementation of JMP 
There is better team coordination after implementation of JMP 
Employees believe they have become more efficient after 
implementation of JMP 
Employees are taking more initiative after implementation of 
JMP 
Organizational/individual work culture has improved after 
implementation of JMP 
Sense of responsibility among employees has improved after 
implementing JMP 
Employee motivation/morale has improved after implementing 
JMP 
We have become more quality conscious after implementing 
JMP 
We are more customer oriented after implementing JMP 
Customer complaints have reduced after implementing JMP 
Profit margins have increased after implementing JMP 
Market share has increased after implementation of JMP 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5, Please share your observations about the overall experience of adapting / 
implementing JMPs in your organization. Also, please share your knowledge and 
comment on how JMP can be tailored to fit into the Indian environment better. 
Appendix II 
LIST OF ORGANIZATIONS PARTICIPATING IN THE STUDY: 
Sr.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
FVame of Organization 
Amtek Group of 
Companies 
Berger Paints India Ltd 
Bharat Heavy Electricals 
Ltd 
Blue Star Limited 
Brakes India Ltd 
Cannon India Pvt. Ltd. 
Crompton Greaves Ltd 
Dabur India Limited 
Denso India Ltd 
Dharampal Satyapal Ltd 
Escorts Limited 
Escotel Mobile 
Communications Ltd 
Eveready Industries Ltd 
Flex Industries Ltd 
Godrej Industries Ltd. 
Greaves Limited 
Gujarat Heavy 
1 Chemicals Ltd 
Address 
Bhanot Apts., 4, LSC Pushp 
Vihar, New Delhi 110 062 
14 & 15 Swamamoyee Road, 
Shibpur, Howrah711 103 
Human Resource Development 
Institute, Sector 16A, Plot No. 25, 
Noida201301 
Kasturi Bldg., Mohan T. Advani 
Chowk, Jamshedji Tata Road, 
Mumbai 400 020 
Padi, Chennai 600 050 
Neela Gagan, Mandi Road, 
Mahrauli, New Delhi 110 030 
Kanjur Marg (East), Mumbai 400 
042 
Kaushambi, Sahibabad 201 010 
Ghaziabad, U.P 
Noida-Dadri Road, P.O. Tilpatta 
203 207, Dist. Gautam Bud Nagar, 
U.P 
A-85,86, Sector 2, Noida 201 301, 
U.P 
18/4 Mathua Road, Faridabad 121 
007 
A-36, Mohan Coop. Indl Estate, 
Mathura Road, New Delhi 110 
044 
2 Rainey Park, Kolkatta 700 019 
A-1, Sector 60, Noida 201 301 
Pirojshahnagar, Eastern Express 
Highway, Vikhroli East Mumbai 
400 079 
Diesel Engine Unit, Chinchwad, 
Pune411 019 
P.O. Satrapada 362 275 Dist. 
Junagadh, Gujarat 
Sector 
Automobile 
Chemicals 
Automobile 
Engineering 
Automobile 
Copiers 
Engineering 
Ayurvedic 
Automobile 
FMCG 
Automobile 
Communication 
Battery 
Packaging 
FMCG 
Engineering 
Chemicals 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
Gulf Oil Corporation 
Limited 
Hero Honda Motors Ltd 
J.K. Industries Ltd 
Jay Bharat Maruti 
Limited 
Jaya Shree Insulators 
JNS Instruments Ltd 
Lumax Industries Ltd 
Luxor Writing 
Instruments Ltd 
Marico Industries Ltd 
Maruti Udyog Limited 
Metzeler Automotive 
Profiles India Pvt. Ltd. 
Motherson Sumi Systems 
Ltd 
National Thermal Power 
Corporation Ltd 
Schenectady Herdillia 
Ltd 
Spice Net Ltd 
Sudarshan Chemicals Ltd 
Tata Motors Limited 
Yamaha Motor India Pvt. 
Ltd. 
Kukatpally, Post Bag No. 1, 
Sanathnagar (IE) P.O., Hyderabad 
500 018 
69th Km Stone, Delhi-Jaipur 
Highway, Dharuhera 122 100 
Dist. Rewari, Haryana 
Link House, 3 Bahadur Shah 
Zafar Marg, New Delhi 110 002 
Plot No. 5, Maruti JV Complex, 
Guragonl22 015 
P.O. Prabhas Nagar, Rishra, Dist. 
Hooghly712 249(W.B) 
Plot No. 4, Sector 3, IMT 
Manesar, Dist. Gurgaon 122 050 
Plot No. 16, Sector 18, Maruti 
Complex, Gurgaon 122 015 
229, Okhla Indl Estate, Phase III, 
New Delhi 110 020 
Andheri (W), Mumbai 400 053 
Palam Gurgaon Road, Gurgaon 
122 015 
Plot No. 24-A, Link Road, Site 
IV, Sahibabad Indl Area, 
Ghaziabad201010(U.P) 
C-14A & 14B, Sector 1, Noida 
201 301, Dist. Gautam Budh 
Nagar, U.P 
Plot No. 5-14, Sector 16A, Noida 
201 301 
Thane-Belapur Road, 0pp. 
Juinagar Rly Stn., Navi Mumbai 
400 705 
D-4 Okhla, Phase I, New Delhi 
110 020 
162, Wellesley Road, Pune 411 
001 
Pimpri, Pune 
19/6, Mathura Road, Faridabad 
121 006 
i'etroleum 
Automobile 
Tyre 
Engineering 
Ceramic 
Automobile 
Auto 
components 
Office supplies 
FMCG 
Automobile 
Automobile 
Automobile 
Power 
Chemicals 
Telecommunica 
tion 
Chemicals 
Automobile 
Automobile 
